How Airplane Engineers are Experimenting with Steam (See page 28) 
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cA Two Tube Radiola 


[Radiola RS] 


UILT like Radiola Senior—but 
with two tubes instead of one. 

For greater distance—and a chance 
to use a loud speaker on the nearby 
stations. The same compactness 
and portability. The same sensi- 
tivity and exactness of construc 
tion, If the Senior performed 
wonders for a one-tube set —count 
on new wonders for the new RS. 


ze 


Light enough to carry with you. 
Powerful enough, with its Radio- 
trons WD-1l—detector and one-step 
amplifier—to listen in from farthest 
mountain top camp to the big cities. 
Neat—and finely finished, as every 
Radiola is. What a summer of fun 
it means! 


Are you listening in to 
BROADCAST CENTRAL 
The Radio Corporation's 
‘great Duplex Station 
WIZ-WIY 
Acolian Hall, New York City, 


“There's a Radiola a for every purse” 
st the nearest Radio or Blettal Sore 
Radio Corporation of America 


Seles Deparment 
239 Broadway, New York 


Radiola RS 
mplece 


August, 1923 1 


The Victrola and the 
great bands of the world 


Summer-time is band time. Hundreds of bands are delighting 
millions of people at the parks and seashore playgrounds of the 
nations. Here, Sousa’s Band, Pryor’s Band, and Captain Santel- 
mann with the United States Marine Band; in England, the 
Band of H. M. Coldstream Guards; in France, the Garde Re- 

uublicaine Band; in Italy, the Banda Municipale of Milan; in 

pain, the Banda de Alabarderos; in Brazil, the Banda do Corpo 
Bombeiros; in Mexico, the Police Band of Mexico City. 


To record and reproduce the soul-stirring music of a mil 
band is 


ry 
matter of the greatest difficulty, but with Victor 
yed on the Victrola you miss none of the thrills you 
would get in attending the concerts by these famous bai 

Records by all of these great bands are listed inthe Victor 
Record Catalogs and are on sale by thousands of dealers who 
will gladly play them for you. You may enjoy them in your 
home and whenever you choose. 


We especially recommend 


‘Stars and Stripes Forever—March 


Golden Star (A Memorial March) eee anes 
iu March ‘ wat 
fare oO pcklees Mores Asthur Pryor's Band 17957 75 Victraia No. 
Marche Turave Patrol | ome seit dite Mahogany a wales 
Vespei Siciliana—Ballet Selection | Band of H. M. 
Vangel Sictinne— Selection Guards {3504 135 
Princesse Mignone Republicaine Band | 67266 75 
Amoureuse—Vala Banda Municipale of Milan 65846 75 
Paquetita—Vale Banda do Corpo de Bombeiros 65236 75 
Minuet (Military Symphony) Handa de Alabarderos 62650 75 
‘Semiramide Overt Police Band of Mexico 35167 1.25 


AWVictrola }!_.. 


Agee ei ano th late Gr then Victor ender Mahogany er walnat 
7 Company, Camden,N.d- 
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PopuLaR SCIENCE MONTHLY 


Most Wonderfully Mlustrated Magazine in the World 


Popular Science Monthly 


aN 


Published in New York City at 
225 West Thirty-ninth Street 


IAT qualities in men are of greatest 
value to science?” A reader asks that 
question. Progress in science, like prog- 

ress in everything else, must have imagination 
and enthusiasm for its foundation. Imagination 
pushes the human mind forward. It is the basis 
of the useful, material accomplishments of men. 
Enthusiasm is the driving force. It stirs the 
will which releases the energy todo. It gives 
science the courage to overcome obstacles, the 
bravery to dare new things. Each new inven- 
tion, each forward step in the business of living, 
has imagination and enthusiasm behind it. 


TURN te page 21 and read the dramatic 
story of how, at the will of a single man, has 
been created power enough to light every home 
inthe United States. Never before has such 
tremendous energy been concentrated by human 
ingenuity. Remember that a century ago a 
French scientist Hauy said that electricity had 
no more important steps before it. But Hauy 
did not reckon on the imagination and enthu- 
ssiasm of Michael Faraday, who even then was in 
a London basement working out the relationship 
between electricity and magnetism that led to 
the dynamo, to radio and to the tests just made. 
‘Asa result of these tests babies born today may 
live to see some of the achievements of ages of 
natural evolution duplicated in an electrical 
laboratory in a single day. 


EORGES BARBOT, Frenchman, has been 
J showing Americans how to fly at a mini- 
mum cost for airplane and power. But nature 
can outdo M, Barbot. On page 49 is a remark- 
able pictorial article on how nature's gliders are 
designed. Successful as Barbot's tiny motor 
apparently has been, it is crude and undepend- 
able as. compared to 
these living engines. 
which may point the 
way to perfection in 


See Table of Contents on page 112 


D*; GUY OTIS BREWSTER, noted physi- 


cian, asks: "Do you know how to take a 
bath?” It has 0 silly ring to it, that question. 
But ie it eo ailly? Reed his helpful article on 

45 before you answer. Doctor Brewster 

Eaves that mast of ue de nok kuow bow when, 
where and why we should bathe. “If true, itis 
easily explained. Science has sought only a 
physiological understanding of bathing in recent 
years, In fact, it is only 81 yeare since the fret 
Immovable bathtub was established in an Ameri: 
can home. The Virginia legislature and the 
tities of Charleston, Hartford, Providence and 
Wilmington made ‘determined efforts to. dis- 
coursge, the spread of “the menace” But 

im Thompeon of Cincinnati had the smagine- 
tion to build the tub. And he had the en- 
Hiusiawn to overcome the’-obstacles pl 
before him. 


IN this month's chapter of “The Story of Man 
and His World,” Dr. E. E. Free unravels the 
fascinating history of speech and writing, There 
is human imagination behind every step of the 
progress across the thousands of years. An 
imaginative man, reading the story, ma’ to 
himself—“how short our lives are after all!” Each 
of us may live 60 or 70 years, just a flash in eternity. 
Some future scientist may dig up our skulls and 
seek to read from them the answer to our cumber- 
some methods of transferring thought. He may 
call us a primitive people—folk who did not even 
know how to transmit thought telepathically— 
without sound and without instruments. 
* 


BUT man progresses. A few short months 
ago people called transmission of thought 
through ether a miracle. Today radio is a 
recognized part of our daily lives. Experts, 

such as inns, 
our radio éditor, whose 
informative article ap- 
pears on page 57, 


aeronautics. for 
thought in contact 
with nature, anyway. 
Some day some imagi- 
native man studying 
the firefly even may 
learn how to mani 

ture light without heat. 
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are developing new 
processes and  instru- 
ments rapidly. Radi 
provesthatgivenhuman 
imagination harnessed 
to human enthusiasm, 
there can be human 
accomplishment. 


HE fellows who used to work 
with me while I was plugging 
along at $25 a week are con- 


vinced that I either had a ‘pull’ or 
just ‘fell into a good thing—'that my 
$9,000 a year position is a sheer 


accident. 

“When I told them Thad found an 
easy way to earn big money as a 
salesman, they laughed at me_and 
called it 'a,‘harebrained idea.’ They 
told me ‘salesmen’ are 
born, not made.’ But I 
decided to see my hare 
brained idea ‘through.’ 
Twas sick of slaving for a 
pittance, 

"T started studying the 
secrets of master sales- 
Tanship as taught by the 
National en's 
Training Association 
and almost before I 
knew it T had confidence 
to tackle my first selling 

ition. And why not? 
had mastered the very 
secrets of selling used by 
the most successful salesmen. 

“My earningsduring the past month 
were $750. I now have better than a 
$9,000 a year position—with lots more 
room to grow. I can state positively 
that my sudden success was not an 
accident. It came because I knew 
how to sell scientifically. And how 
simple itis to sell when you know how. 
My regret is that I did not know these 
secrets ten years ago.”—Ellis Sumner 
Cook, Manufacturers’ Agent, 20 E. 
Jackson Blvd., Chicago, Ill, 


EMPLOYERS 


‘Are Invited to write 


med sheet ost 
‘wiuisan stiigeuse: 


Can Success Like This 
Be An Accident ? 


Why Not Make More Money? 


If you want to get out of the wage- 
carning class, if you want to make 
good money without loss of time— 
then do as Mr. Cook and thousands of 
others have done. 

The secrets of salesmanship which 
Mr. Cook learned are available to you. 
‘There are certain ways to approach 
Prospects, to stimulate interest, to 
‘overcome objections, ‘and 
toclose sales. Every move 
in selling is governed by 
certain rules. Once you 
knowthesesuiccessis yours, 


Success Like This Yours 
lam Horneber, Bay City, 
Mich., writes, “I have in: 
ereased my earning power 
300% since I secured your 
training in the Science of 


A. Tinnes, Minne- 

Writes, "When 
ed Your training, I 
yy job at $160 a month 
and took a job as salesman, 
The frst month I made over $600 and I 
‘expect to go higher yet.” 

F. K. Krumer, Pine Bluff, Ark, writes, 
ie studying the N.S. ‘T. A” Course 
T have increased my earning capacity 
from $2,200 to over $6,000 per year. 

N. D. Miller, 1705 S. Clark Street, 
Chicago, says, “I place the credit for 
may tccess where 1 rightfully belongs 

‘owe my present position wholly to 1 
Nos Te Rtn July, 1919, studied 
your selling secrets and in September 
You recured me the position which I now 
hold. Tam earninginexcessof $1008 week.” 


Bear in mind that these stori 
real success—the kind that is wai 
for you in. this field of unlimite 

money-making opportunities—are but 
a few of thousands on file. You will 
find scores of them in our literature, 


Valuable Book Free 


No matter what you may now 
think it is only a thought. Get the 
facts! See for yourself how you can 
easily duplicate any of these stories of 
success. NOW and no other time is 
the minute to mail the coupon below. 
Our big, free book, “Modem Sales- 
ill be ‘mailed promptly. 
‘And there's no obligation. 


National Salesmen’s Training 
Association 
Dept. 15.K, 53 West Jackson Blvd, Chicago, I 
[National Saleamen’s Training Asso, 
Dept. 15-K, 53 W, Jackson Blvd. 
(Chieags, Ti. 
Send me FREE your book "Modern Salee 


smanchip.” aad proof that Team become a master 
Sieman. 


Name 
Address. 
city 


Age. Occupation, rn 
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Money Making Opportunities § 
oe < for Popular Science Readers 
Another $25.00 2% 
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iyde, Fort Wisconsin, Wis, 
wins the Second Prize for the following letter 
the advertisement of Mr. Sinclair: 
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Men like you a 
nating Big Pay Fie 
S demand for 
Thave made it e bu ¢0 earn 870,00 
just the job you want and back i 


to Earn 
12 to $30 a Day 
ren the ¢ 
nary elect 
that. outclasies all "other 
trades, But I will make you 
snore than am electrician, Ta 
8 few short months you cart 
bean Electrical Expert earn- 
{ng $12.00 to $30.00 a day, 
Twill do this for you right 
in your own home asd in your 
spare time, Follow my si 
Dlifed, ‘eaay to. understand 
method and you will quickly 
{earn to fill any ‘one of the 
many big jobs that are con 
tinually open to trained men, 

Other Men Like 
You Are It. 


ordi 


‘You Can Dolt Too 


Mlretly 
ail carn’ fro ° 
$200.00 a week and they are 
the happies and. most pros 

ous, bunch "of men "you 
Ever su, Vou might call luck fone oe a 
Siosen of them jusyped from little “two. by 
four" jobs into the big pay class but when 
thousands have done it you know positively 
that my training slone was responsible and 
that it will do the sime for your 


Lack of Experience 
or Education Is No Handicap 


If you have the average man’s 
intelligence and can read and write, Ican 


ELECTRICITY 
Needs Tented Men at 


is oathing che Anywhere 
It is the simplest, easiest to 
understand, and yet the most 
thorough" and 
(Course of electrical tra 
in the Country today. 
it, any ambitious man, re- 
ideas of age, lack of ‘edu- 
Sition or ‘experience, ‘can 
uickly become a big naccess 
{ithe wonderful, fase grow: 
ing field of electricity. 


Electrical 
Outéit and 
Tools—Free 


Awhole Outfit free, 
Everything you need 
material and areal 
‘workable motor. With 
this “Outfit you do 
practical work right on 

we jump. You don't 
have to buy a. single 
thing —T give it all to you 
free because a good working outfit is never 
siry and I want my stusdente to have the best. 


‘Send for My Free Book 
—the Vital Facts 
I want every ambitious man in the 
Waited Sates to have this fee book. T want 
tise ut pict talery i S08 for Sour ay 
Sep ast lars ‘what wocke copter 
Say ry mina eye 


Mail Coupon Now 


With my book I will send you also a 
proof lesson, a credit check for $45.50, my 
money back guarantee bond—a whole 

cet of interesting, money making facts, 

fail the coupon now while the desire for 
ssuccessis upon you, Mail it and then decide 
if'you want to atiek on a small pay, no-fu- 
{ture job or be a $3,500 to $10,000.00 a year 
Electrical Expert. Now. 


L. L, COOKE, Chief Engineer 


Chicago Engineering Works 


2150 Lawrence Ave., Chicago 
Dept. 


The Cocke 
‘Trained Man a 


PETE 1.1. COOKE, chet Easneer | 
Pay Man 


pesais Reales 
Deecae He Lawrence Aone 
eucxco 
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‘More Money Moking Opportunities on pages 4 to 16 Popular Science Monthly 


6 
LEARN CARTOONING 


jccessful cartoonists carn big salaries, Many of the most pop- 
lar cartoonists of to-day learned to draw in their spare time, at 
me, through the Landon Course of Cartooning and now eara 
[$78 to $200 or more a week. 
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‘The tenth man is looking ahead, secs 
athe can ceate for him one, two 
Three yearn hence, 
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fv you to ‘write for a helpful chare shows 
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‘OU have all the qualifications of a big success except one—that one is a master’s 
Y knowledge of your job. With the service of the American Technical Society and its 
authoritative research in each of the leading fields of industry you can make your- 

self bigger than your fellow workers. You can have the master knowledge. 


American Technical Society reports and books are easy to read—easy to understand 
and profusely illustrated with plain descriptions written in non-technical language which 
leads you easily into a clear grasp of every phase of your chosen work. 


Profit Is Easy and Certain to the Man Who Knows 


‘The American Technical Society has spent many years helping ambitious men to grow 
into bigger jobs and to perfect themselves in new 
fields that open to them when they train for other 
fields than their own, 


Seven Days’ FREE Trial 


That you may test these and the consulting member~ 
books in every way—use them ship. That's why they gladly 
as if you owned them—show send any set you want—they 
them to your friends or the know you'll see the volumes 
men for whom you work—get are worth infinitely more than 
their opinions—in other words is asked and want to become 
to prove to you that, these one of the men who grow be- 
can help you with all cause they know. 


These Are the 
Bigger Job Experts 


Yours for 10c a Day 


Carpentry and Contracting ye 218 
aes, 1000 picturen—was $37.30 how. #19.80 
Gif Engineering, 9 wala 3000 page, 3000 
heture=ua bo? 30 ow, 80 
ical asowering Bre, 4100 paar, 
Be co 


your problems—the books are ps 
Rent for absolutely free exam- You'll Raise Your Pay 
ination. Don'tsend any money. For a Dime a Day 
‘The Society seriouslywants _If you keep the books just 
you to be certain of the big pay $2.80 within a week and 
value the pay raising books send $3.00 a month—just 10 
present. They want you to be _centsaday—until they belong 
‘assureas are the thousands of to you. Send in the coupon 
members who are now ota now and know more than the 
ing by the help of the ks other fellows on your job. 


Lat Prctc wh nding ru 
"ol, 6000 page lua was 69150 ow 49.80 


Daninese Management, & yea 2500 pees, 


‘wel hastnted=sosa 43393 mow. "= 20.80 
iheias icimcchena 1480 American Technical Society 


Dept. X-20-C, Chicago, U.S.A. 


FREE Yearly Consulting """™ 
Membership For a Limited Namber 


10c a Day Coupon 


AMERICAN TECHNICAL SOCIETY, Dept. ¥.20-C 
eae CE 
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More Money!” 


“Vm tired working for a small salary. 
knowl have dust at god, head 
ore ‘Roberts, for 
side. "But 

‘me. 


"Why? Because they saw the value 
of special training, and T'ddwts 


“But I know better now. If the 
International spondence | Schools 
‘can raise the salaries of men like Pred 
Moore and Bob Roberts, they can raive 


they have helped others to ad- 
eh pow ke 
sot anrettt Pel ke 
Sparse 
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‘GAMES AND ENTERTAINMENTS. 


Popular Science Monthly 


August, 1923 
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vent— 


What to Invent 


and What to Do About Protecting 
and Selling An Invention 


LTHOUGH the fact has been ui 
versally recognized that Inven- 
liom is governed by a few simple, 
easily aequired, fundamental prin: 

ples, no one ever thought of putting 

these principles in black and white so that 
everybody Interested in invention could 
fead them. In spite of the fact that 

‘Thomas A, Edison made his famous state- 

ment that invention should be taught as a 

Science, thousands of people continued 10 

‘work blindly, doggedy, haphazardly to 

perfect their ideas. . 

But now anyone can learn how to in- 
vent, Fifteen famous inventors have at 
last given to the world the laws and prin- 
ples of Taventive Science. They have 
shown every ambitious man and woman 
how to invent. ‘They are teaching Inyen- 
tion exactly a other people are teaching 
law, meine, bookkeeping, "Instead 
spending years roping blindly, intend of 

‘wasting. your time in useless, 

heartbreaking drudgery, you 

learn how ‘to complete’ your 

ideas quickly’ ond what fo do 

about them when they are com- 

pleted, You learn how to think 

fo you are sure to succeed, 


Everybody Invents 


For a long time it was com- 
monly believed that every in- 
vention, was a matter of pure 
Tuck—the result of some happy 


lem. So, although you may never 
Rave thought of it in just this way every 
time you solve a problem in your daily 
life-at home, traveling, or in business— 
you arean inventor: you use the principiea 
&f thought and action which govern the 
‘Science of Invention! 
‘You can sce, therefore, how 
easy it is for you to develop 
Your natural instinct to. “fe 
Things,” The same processes of 
though that amon mint 
y tok you to fix a ratling win- 
dow with a wedge can be x0 well 
‘developed that you ean learn to 
favent other things almost as 
easily and quick 
oo, that every 


inspiration that suddenly Sgr ".teee agreed that the principh 
though man's brain,  awramearers; — ventive Science are so simple, 30 

made him fabulously gg reradors to learn that any one, re- 

ut. the lightest ef ar ectime sd ardlessof training or education, 


fort or thought. But you c 
Drove for yotracif that this is 
Por po, "Vou can prove for yourself shat 
Invention i the reslt of thinking and ac: 
shal deftly exact acetic ine 
pose when you went home tonight, 
eeu window rutting, Throoeh 
Your mind would flash, almost instinet- 
rely, regular order of thoughts which 
Siticterae the, cones 
potion of every invention the world has 
Gree known Firat, you would recognize a 
problem to be solved-—the rattling of the 
Window. Then you would think of several 
Principlon of scence or mechanics which 
frould solve your problem. Yow might 
think of the sclenie fact that you 
poured water onthe frame the wood would 
Ewell and tighten the window. You might 
Sink of tanga nail But what you mest 
probably would do, woul be to vse the 
kde mechanical principle known to man, 
the wedge. 


What Invertion Is 


Brought down to its simplest terms, 
that is exactly the way every invention has 
‘been made—combining two ideas; a prob- 
Jem which must be solved and a fact of 
‘mechanics or science which solves the 


With every new advance, with every 
new discovery that the world experiences, 
more problems are coming up—and more 
inventions are needed to solve these prob- 
lems. Now, as never before are new inven- 
tions wanted, and the world will pay a for- 
tune to the man or woman who gives it just 
‘one of the inventions it needs. 

Even little ideas can bring you a for- 
tune. ‘Eberhard who invented the rubber 
fon the end of a pencil, has been paid hun- 
‘dreds of thousands of dollars for his simple 
dea,” “The man who invented the metal 
tip for shoelaces, the man who conceived 
the idea of the “humped” hairpin, the man 
who developed the metal tape measure; 
all have achieved success and wealth as 
reat or greater than the inventors of large 
machinery 


Learn how to invent at home 


If you would like to develop your natu- 
ral inventive ability along money making 
Tines, instead of trifling with ideas—if you 
would like to DO something about your 
ideas instead of letting someone else 
patent and market them ahead of you, let 
this great Course in Inventive Science help 


“Thisis the first course in practical inven- 
tion that has ever been devised, tn simple, 
‘easy-to-unders iRuage You are 
how successful inventors work: you learn 
how to think along inventive lines, you 
learn the short-cuts to successful inven- 
tion; you learn how to use the secrets of 
invention that convert a simple little idea 
into money. 
eae sep in invention has been omit 
ted. Everything you want t 
invention—developing your secur 
ing information you need, how to apply 
for patents, how to protect your right 
hhow to sell your invention—are taken up 
step by step, #0 that when you have com 

ted the course you have a wealth of in- 
formation worth thousands upon’ thou- 
sands of dollars 


FREE—New Book on 
Inventive Science 


feck Mondera new, ook has. just come 
rom the press that tells you all about 
Sdence of Tavestion. It tells you how to 
‘void the pitfalls that have brought failure 
to thousands of would-be inventors. Tt 
tells you how to learn the secrets of prac- 
tical ‘invention, which famous inventors 
discovered only after years of heart-break 
if effort and discouraging 
tells you how to do this in only fifteen 
tninutes of your spare time each day. ‘This 
fascinating book will be sent to all those 
who are genuinely interested. Get the 
ice of those fifteen famous inventors. 
them tell you how you can easly lea 
secrets of successful invention. Send for 
this Book today’ as only a limited number 
are available for free distribution. » Send 
the coupon below NOW, ora letter or 


stakes and 


way with patent attorneys or manufac: 
turers. Our only work is to help ambitious 
‘men and women to develop th 


Bureau of Inventive Science 
Dept. 28, Wisner Building, Rochester, N. Y. 


Cganuai on INVEIGVe Scuce | 


| BUREAU OF INVENTIVE SCIENCE 
| Dept. 28, Wisner Building 
Rochester, New York 
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Actual Reports of 
Secret Service 


waded. ‘by the 
in’ America, Absolutely 
No cont.” No obligations. Don't 

Lift end or tere 
‘They may_poiat the way to Big Money 
for you. See how the modern detective 
Read these inside atories of the 

on 
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Become a Certified Radiotrician 


‘The best paid positions in Radio go to those who 


hold the Government 


First Class Radio License. 


‘The Certified Radio-trician is the man chosen for 


the big radio jobs. 
largest salary in this new, bi 


now you can easily qualify for this government 
in You.can become « Certified Redio-trician 


license. 
with a few short months’ 5 
home—and then can earn bi 


He is the man who draws the 


money field. And 


time study at 
money in Radio. 


Under Government License 


Certified Radio-tricians take char 


of 
Stations, Government Land 
Commercial Radio Stations 


Earn $2,400 to over $10,000 a year 


The “world is aflame with Radio. 
Never before in the history of the 
country has an industry leaped to the 
fore as rapidly as this great, new sci- 
ence. Hundreds of thousands of radio 
receiving sets are in operation—tens of 
thousands of sending stations will be 
erected—and this enormous craze is 
permanent, n today  manufac- 
turers are months behind their orders! 
Improvements are being made every 
day which must increase the demand 

to even greater proportions 
than now. 


Men of foresight, men of vision 
know what this means. Never before 
has there been such an opportunity 
for Certified Radio-tricians. More 
and more will be needed as the demand 
for radio installation, radio operation, 
radio maintenance, radio repair, radio 
salesmanship becomes greater and 
greater, 


Wherever you go, there are hun- 
dreds of radio sets to be installed— 
wherever you go, thousands upon 
thousands of dollars’ worth of radio 
equipment is being sold—wherever 
you go, there are radio sets to repair: 
and if you seek adventure, there are 
radio sending stations calling to you 
from ships and land stations all over 
the world. 


‘The Pioneer School 


The National Radio Institute has a 
nine-year record of over 8,000 stu- 
dents, It is the pioneer school. It 
teaches every phase of radio from the 
ground up. It teaches by means of 
actual practice, actual assembling of a 
radio outfit, actual operation of radio 
equipment.’ It teaches you step b 
step from the ground up, easily yet 
thoroughly, how to become a recog- 
nized radio expert. 


Here is a profession which is paying 
big money to men all over the country 
today—a profession that will make 
hundreds of men wealthy—a profes- 
sion far more lucrative than that of 
any other technical or mechanical em- 
ployment you can secure. 


What Will You Do? 


The world is aflame with radi 
What are you going to do to “‘cash in’ 
‘on the demand for men, for equipment. 
for experience? Are You going to sit 
idly by wondering what it is all about, 
or are you going to make the most of 
this, the greatest re- 
sented to men of ambition in 50 years. 
Learn more about the wonderful 
opportunities in this wonderful new 


industry. Learn, too, how you can 
best take advantage of the big re« 
wards offered in this field—how you 
can_easily become a Certified Radio- 
trician in your spare time, and can 
qualify for the best positions in radio, 


Write at once for our new booklet 
“Your Opportunity in Radio.” It 
tells you how we can help you make 
big money by our easy method home 
study course. This is the turning point 
in your life. Upon your decision this 
instant may depend your entire fu- 
ture. Mail the coupon, or write a 
letter NOW—for your own sake! 


National Radio Institute 
Radio Headquarters 
Dept. 12-11 Washington, D. ©. 
/ATIONAL RADIO INSTITUTE 
Radio Headquarters 
Dept. 12-H1, Washington, D. C. 
Pea send me, without obligation your catalog 
our Onportasiy ir Radio” describ, yout 
Home Study Caurse which ‘will quay ‘eto 
Hisome a Cored Radi-trican, “and postions 
‘pened co me hen quale 
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GET A HOBBY 
MAKE MODELS 
Start a Home Workshop 


TWENTIETH CENTURY 
Findiises; Fornidlas 
and Processes 


10,000 Practical Formulas—The 
Best Way to Make Everything 


with cont 


Price $4.00 
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Ofers Big Cas to “Live Wires” 


0 previous experience necessary. No need to flounder 
‘along the samme old way, on the same small pay, when 
you can ft yourself in a few weeks to quay for a 
good paying position among high class electrical workers, 
The Sweeney Electrical Course offers the greatest of all 
copportunities—to men who want £0 learn a trade. 


$150,000 Special Equipment 


AMERICAN INSTITUTE OF HUMOR J 
‘Omen Kt Park ide, Cartan, One 


$1600 Ma $2300 ale 2 
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Mail Coupon Immediately. 
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The Model T Ford Car 


its Construction, Operation and Re- 
Tneluding the Fordson Farm 


The Modern Motor tek 


Its design, Construction, Operation 
and Repale, ‘By Vicron W. Pace 
eats on ail types of motor trucks 
industrial actors and rales 
considers all types of trucks, gas 
line and electric, and all varieties of 
truck bodies, 800 pages, 750 illus 
i Price, $5.00 
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ofthe complete eccrical 
ff the modern automobile. 1,024 
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Gluding 14 blueprint dagrams), 
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Storage Batteries Simplified 
“Tells how to charge, care (or and re- 
tld atorage batteries: ‘Alsg outlines 
thelr industrial sea, inch 
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standby service, for starting auto- 
tmobile motors, od in ignition 9) 
tema." 208 pp. illustrated, 

‘Prive, $2.00 


How to Run an Automobile 


By Victor W,PAox., Gives concise 
intruetions for starting and running 
ail: makes of gasoline automobiles 
tah fo at i the. eerie 
every. atep for shifting gear, con 
trollag engine, ce, 128 pp. #2 lls 
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Discovers Amazing Way 
to Grow Hair 


Alois Merke, Founder of Famous Merke Institute, Perfects 
New Method Which Brings Results in a Few Days 


LL baldnen soon be perfected a method whereby 
tog of the past? icc same reals can be 
Pisses seselietyaiencnee 
Yeast, i wear, oj right in-your own home. 
by, the seeming nn Free Booklet About New 
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"Tits Now or” 
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tieufl and falling hair, ‘hese ailments are ing the Merke treatment, wil he sent postpaid 
banished almost instantly through this new upon receipt of the coupon below, properly 
treatment. flied in. No matter how long you have been 
“The discoverer of this new method is Alois hald-—no matter if youare completely bald— 
Merke, a dermatologist of international repu- no matter how many di 

tation.’ "His discovery, which for the hhave taken without 


‘roves prove ofthe terest to yo 
fot it today. "Merely mail the coupon be 
low and ef rn 

Jpal laboratories of ALLIED" MERKE INS 

Heidelberg, Paris, Berliny ‘Cato, Buenos $12 Fifth Ave. Dept. 178, New York 
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ly different from any known or used 


0 MERKE INSTITUT! 
HirthAve: Dope 


‘At the Merke Institute Prof. Merke has 
treated ‘scores of world famous stage and 


social exiebrities, many gladly paying’ $1,000 cine 
for the marvelous restoration of hair flected. 
But Prof. Merke, desiring to place his dis Mw 


‘covery within reach of rich and poor alike, has 
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{incomparably important. ‘The closer we ean 
bring the people of the world to one another 
the better will that world be as a place to live 
in, Conflicts almost always are results of 
‘mutual misunderstanding. I believe it is as 
fallacious and dangerous to rely wholly upon 
courage, devotion and resources of the peo- 
ple, without practical preparation, aa it 
in futile to depend upon isolated position 
‘or arbitration to protect us from war.” 


ss 


THEODORE E. BURTON, congressman from Ohio, ex- 
United States Senator, author and one of America's foremost 
politicians: 

“Science leads and pol 
manent effect on our every- 
day life, while polities deals 
mostly with the transitory 
problems of the day. 


follows. Science has a per- 


FRANK B. JEWETT, 
President, American Insti- 
tute of Electrical Engi- 
in surveying the future 
there are certain potential 
sources of energy which it 
may be found possible to 
develop. For example, 
some efficient and direct 
Ltilization of solar energy 
may be developed; or the 
‘energy of tidal motions may 
‘be made more largely avail- 
table. Possibly = more prom- 
ising lead is an indirect 
utilization of solar energy 
from vegetable growths.” 


ens 


rigadier General 
William Mitchell 


a 


y THEY S AY: Brief Bits of Timely Comment 
On the Sciences of the Hour 
— BRIG. GEN. WILLIAM @ ~~. 
7 MITCHELL, amistant 
Fa 
“Aviation i producing 
profound effect upon 
geology. This is being 
done through serial pho- 
tographs. There is no 
* ‘mountain top in the world 
that cannot be photo- 
‘raphed from an airplane, 
nor is any canyon too 
steep to yield ite secrets,” 
MAJ.GEN.JAMES PROF. FREDERIC 
G. HARBOARD, LEONARD WASH- 
hhead of the Radio BURN, of the Univer: 
Corporation of Ameri- sity of Minnesota, State 
ca. whose work on Entomologist of” Min- 
communication in the nesota, who dons the 
“ ‘army was one of the "Lava lava’ costume 
‘utatanding features to keep cool while chas- 
of the war: ing ‘lusive inseeta In 
"Wireless a8 a tool Hiva-oa, one’ of the 
" of civilization will be Marquees Tslands “in 


the South Pacific: 
“Not many years ago an entomologist 
was looked upon as a harmless non-utilitar- 
fan, and the word ealled to mind the picture 
of thespectacled and bearded lunatic, wildly 
‘waving an insect net and pursuing a fitting 
butterfly over field and bor. 

“Of late years the science of entomology 
fs being recognized as of great practical im- 
portance in fighting destructive insects.” 


ELMER E. SPERRY, president of the Sperry Gyroscope 
Co. and distinguished American inventor, shown holding & 
model gyroscope: 

“The need of the hour is the conservation of our irreplace- 

‘able liquid fuel resources, 

‘Almost, their entire use 
{or various purposes is now 
conducted by methods no 
lest than criminally waste- 
ful, euch as burning them in 
‘mass under our boilers. 

“Engines ean be made, in 
fact are now operating, 
by means of tar. crude 
petroleum oF many of their 
by-products. With such an 
engine available at this mo- 
‘ment, ot gradually substi- 
‘tuted for the gas engine, we 
‘would have in hand a com- 
plete solution of the petro- 
Jeum problem, not only 
rendering five and six times 
as much fuel available, but 
fone which would not re 
quire highly organized fuel 
like gasoline.” 
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Man Steals Jove’s Thunder 


Crackling of 2,000,000-Volt Lightning Bolts in 
Laboratory Reveals New Wonders of Science 


Raymond’ "5: Brown 


N A steel-lined, 
brick building in 
Pittsfield, Mass, a 

few weeks ago, occurred 
fan event which electrical 
engineers say ushers in a 
fascinating new scientific 
fra and which may even 
alter the course of the 
future history of the 
world, 

‘A.2,000,000-volt light 
ning “bolt, greater in 
strength than the com- 
bined output of every 
electrical generator in 
‘the United States hissed 
‘and thundered in terrify 
ing purplish flames 
through the research 
Inboratory of the Gen- 
feral Electric Company, 
then shrank and died to 


Volt lightning bolts in 
the laboratories of 
tthe General Electric 
Company ‘at Pitta- 
Field, Masa, 


240 miles away. 


heat and tcrrfie preaiure 


ailence as a grimy, spec the miniature village act up in the General Electric that might produce coal 
tacled olectrician turned Company laboratories. Lightning rods protected the buildings from damage ax Nature docs, but 
1 awiteh, ‘more scientifically and in 

Tt was the greatest man-made discharge imagination of the world. Yet it is as infinitely less time? A force eapable of 
of electrical energy ever seen on earth— nothing when compared with the practical, levelling’ mountains, draining rivers, de- 
10,000,000 horsepower—rivalling in de- scientific poasibilities opened by the success stroying cities and armies in time of war: 
structive potentiality the very thunder- of the Pitts‘ield experiment ‘but withal the greatest boon ever offered 
Dolts of lieaven. And at all times man, Is man, after centuries of striving, at last mankind, because it could control climate, 


‘who had made it, held it obedient and pic to make himself independent of nature and open the floodgates of the skies by electrle- 
able to his will. When he closed his switch, to harness her mightiest forces to his needs? ally condensing the vapors in the clouds 
the huge, sputtering flames leaped engerly Even now almost a quarter million voltx and substitute for the sun in furnishing the 
from their prison. When he opened it, are being carried commercially into the eity warmth that makes the earth bear its fruits 
their awe-inspiring roar faded to a faint of Los Angeles from a water power develop- for mankind? 

erackle—and died away Frank William Peek, Jr., the 

Man directed the course ef i research engineer who devised and 
manufactured lightning set up the apparatus by which 
where he willed—upward, dow: lightning is produced and con- 
ward. Now they licked’ at the trolled, admitted after the experi- 
steel kirders supporting the | ment that his achievement offers 
ratory roof; again they reached ‘the moat amazing possibilities 
down hungrily to the flooring, or “The experiments we have been 
stretched their angry arms toward ‘conducting with an electrical dis- 
the high metal gallery where charge of 2,000,000 volts," he 
huddled the little cluster of visit said, “undoubtedly have resulted 
fora invited to view the amazing fn the creation of substances or 
demonstration. But always man gases not previously existing in 
represented by an undersized materials subjected to lightning 
laboratory helper in overal strokes. Just what these are, 
held them in control though, we do not know. 

Before that day man “In splitting heavy blocks of 
never had succeeded in ‘wood with lightning, we have 
developing an_ electrical covered clean-cut holes myst 
Dressure greater than ‘ously bored through the blocks. 
1,000,000 volts. The feat ‘We know that the wood has not 
‘of producing, controlling been burned away, What has be- 
and releasing electrical come of it? We are trying to find 


there double that aa 
conive dasaee ge ae 


self a scientific achieve 
ment bound to stir the 


Seo st night Atthe ies puncture a jar of water with a 
spark-over between two tines lightning stroke and that part of 


the water instantly disappears, Where docs 
it go? We know it ham't evaporated. In 
both instances the substances have suffered 
changes which are not explained by any known. 
laws of chemistry or physics.” 

"Does that mean that the new development 
of high voltages may lead to discoveries that 
will force us to discard all known laws of eb 
istry and physica?” he was asked 


May Speed Nature's Processes 


‘Who can say?” he asked in reply. 
alchemists of old sought to bring about the 
transmutation of matter—the change of 
substance into another entirely different 
Modern chemists have laughed at them. But 
we have observed many strange and unex 
plainable things in our experiments with 
lightning! Our whole world consists of ma- 
terials changed from other materials by the 
Perhaps it will be 
aking those changes, 
hhasten them, to create quickly what nature 
‘centuries to mal 
There is coal, for example, Nature makes 
coal by causing chemical changes in vegetal 
matter which has been driven into the earth. 
Will it be possible for us to speed that process? 
‘onsider, too, our climate, our weather, 
the growing of our erops for food. Who 
ay that in the future it will not be possible 
produce rain at will by hurling huge charges 
1 Or that a warmth 
which eauses th 
‘seeds in our farmlands to germinate, eannot b 
‘supplied to the soil by electricity? 

"Such achievementa are not yet near us 
But I should hesitate to say that they are im- 
possible 

“Undoubtedly the first practical use to 
which our discoveries in lightning manufacture 
will be put is the transmission of electricity a! 
great voltages for light and power. This was 
the primary aim of our experiments, 

“When we produce power in our elec 
trical generators itis necessary to ‘stop- 
up’ the voltage in a transformer to give 
{force enough to earry it through a dis- 
tance, When it reaches its destination 
over the transmisiion line, this process 
‘must be reversed in order to deliver the 
power in safe values for motors and 
light, ‘The greater the distance, of 
‘course, the higher the voltage necessary. 


How Electricity Leaks 


When the voltage becomes very 
high, the electricity leaks from the lines 
in ‘corona’—electrons or infinitely small 
particles of matter which cause high 
tension lines to glow at night with purple 
radiance—or by ‘spark-over’ between 
‘the wires carrying the power. This leak- 
age increases during rainy weather. 

“To solve the problems of decreasing 
leakage we devised apparatus eapable of 
producing 2,000,000 volts and with it en- 
deavored to reproduce all conditions of 
operation over model transmission lines.” 

Lightning is produced in the Pittsfield 
Inboratories by releasingabugevoltagethat 
has been impounded in a giant condenser, 
‘This condenser, towering 30 feet above the 
flooring, consists of 480 glass plates, coated 
‘on both sides with glittering tin foil and 
‘mounted in 48 frames or cells. The conden 
ser units are 15 feet high and are supported 
by post insulators of glass, about 19 feet 
tall and three feet in diameter at the base. 

‘The visitor to this house of wonders is 
conducted to a steel gallery where is situ- 
ated the switch controlling the lightning 
machine. , There is an odd feeling of ten- 
sion in the air as the laboratory assistant 
throws the switch, For an infinitesimal 


‘This 
lightning 


Popular Science Monthly 


In these huge condensers, are ino 
pounded the 2,000,000 "volta ti 
Produce terriSe’ lightning Ashes 
Shown striking miniature village 
‘Arrow points to spectators gallery 


the tee 


his the principal barrie 
the transmission of infinite quanti 
ties of electricity over commercial lines, 
‘Then comes a final test—the most 
dramatic ofall. A miniature village 


sph of 2,000,000 volt man-made 
shows its fmy, lacy texture 


part of a second there is silence. ‘Then 
from the discharge points shoots a huge, 
purplish flame, extending 18 feet from the 
‘machine, zig-zagging about as lightning 
does in the sky, crackling and roaring like a 
volley from thousands of muskets 

‘The visitor is deafened. Shivers creep 
along his spine. A subtle, pulling sensation 
‘seems to draw him from the gallery toward 
that thundering purple arc. He observes 
that the hair of the man beside him is stand- 
ing out stiff and straight, like the quills of a 
poreupine, 

The flash takes on a filmy, lacy texture 
as it widens out. ‘The atmosphere of the 
laboratory is filled with the fresh odor of 
‘ozone, often noticeable jn the atmosphere 
after an electrical storm, 

‘A half-donen testa are made. Blocks 
‘of wood, placed in the path of the are, 
are shattered, and in each of them is 


church, general store, dwelling house—is set 
between the discharge posts. The switch is 
closed and the destructive flashes of light- 
ning are hurled at the tiny structures, ‘The 
church steeple is struck, then the store. Yet 
they stand undamaged! On their even walls 
and roofs there is no sign even of scorching. 

The explanation? Lightning rods. If 
anyone ever doubted the efficacy of that 
method of protecting buildings against the 
onslaughts of atmospheric electricity, here 
is proof for him. 

‘The demonstration ends. The spectators 
climb down from the gallery thrilled by an 
‘odd exaltation. ‘They have seen a miracle. 
They have witnessed man usurping the 
powers of Olympian Jove. 

Certainly the most amazing spectacle 
offered since Benjamin Franklin with his 
kite brought to man his first knowledge of 
the mighty force—electricity! 


for all that man has done and hopes to do 
in the world, may have grown up, natur~ 
ally and gradually, just as all the other 
human attributes have done. The hypoth- 
‘sis of a special creation is no more neces- 
sary for speech than it is for the origin of 
man himself, 

‘When and where theae natural beginnings 
‘of speech took place we do not know and it 
‘in doubtful if we will ever learn. Undoubt- 
edly they are very ancient. Probably they 
are oven pre-human, ‘The men of half 
million years ago, whose tools and fire- 
places we have found under the gravel 
beds of the Great Ice Age, must have had 
some beginnings of speech, though perhaps 
little more than beginnings. 

ven the living apes and 2m, 
monkeys have some chi ew Wark 
acteristics which may be 
remnants of those early 
days when specch was be- 
‘ginning. Some kinds of 
Daboons go about com= 
‘monly in flocks or herds and 
have a leader; they can 
recognize his orders and 
obey them. ‘These orders 
are given, of course, partly 
by gesture and by example, 
‘as when the leader baboon 
merely runs off and al 
‘others follow him, But it 
‘seems alto that there are 
certain recognizable eries which are under~ 
stood by all the animals within hearing. 

Professor Garner, who spent many years 
in studying the eries and habits of mon- 
keys, came to the conclusion that they 
now and use regularly a certain number— 
about thirty—real “words:” sounds, that is, 
which they recognize always as standing 
for the same definite idea. This theory has 
not been accepted very completely but 
there is nothing impossible about it. Thirty 
words would scarcely make a monkey 
“language,"" but the use of such distinct 
sounds, if they are used, would be important 
for the theories of the origin of speech. 


‘Two figures, presumably 

devils, rom an ancient. rock 

the carving in. Sweden. From 
Burkitt's Prehistory 


Aatory taller in the days when speech was being invented and when gesture took the place of words 


‘We must remember, too, that speech is 
‘only one way, though the best one, for 
‘animals to communicate with each other. 
Communication by gesture is much used 
and probably is more ancient. Facial and 
bodily expression, the meaning of bared 
teeth or wagging tail, are still more ancient 
and universal. 

‘Even we ourselves have not lost these 
powers. We need no words to tell us that 
& man is angry or afraid or pleased. Ex- 
pression and gesture are sufficient, even 
today, for much of human intercourse. I 
have been among Indians who spoke no 
word of my language, nor I of theirs. Yet 
got food quite easily by the simple gesture 

‘of pointing to. my mouth 
and working my jaws. 

It is curious, by the way, 
that the very ancient root 
‘word for “eat” in the oldest 
known languages of the 


Indo-European 


this root-word to yourself 
several times in quick muc- 
‘cession and you 
that the mere production of 
the sound compels you to 
‘move your jaws apart and 
together just as you do 
when eating. 
May it not be that we have in this fact: 
clue to the origin of this very ancient word! 
‘The ancient savage who wanted something 
to eat or wanted to deseribe the fact of ea 
ing, made the gesture of moving his jaws, 
just as I did with my Indian hosts. At the 
‘same time the savage made, we may sup- 
pose, some Kind of noise to attract atten- 
tion. He uttered, perhaps, the long drawn- 
out vowel sound “a- ‘The combined 
result of this sound and’ this gesture was, 
inevitably, the sound “‘ad-ad-ad-ad. 

Men not only exchange ideas by means of 
words, they form ideas by the same means. 
‘This i reason enough, though we have 


many other reasons, for believing that the 
beginnings of language are very far back in 
human history, probably even back of the 
man-like apes that lived before the Gri 
Tce Age. A few words of speech had been 
invented, probably, even before stone tools, 
were used and before fire was discovered; 
in the times, that is, of more than a million 
years ago, 


The First Picture Writing 


The beginnings of writing were hundreds 
of thousands of years later than this, 

The first writing ever made by man was 
in pictures. As early as eighteen or twenty 
thousand years ago the artist-hunters of the 
Old Stone Age, whom we told about in an 
‘earlier chapter of this serial, were making 
fon the walls of the French and Spanish 
caves a collection of paintings and en- 
agravings which still excite our admiration, 

‘We do not know why these eave paint 
ings were made. Presumably they had 
some magical or religious significance, 
Many of them are inside of dark and narrow 
passages where no outdoor light ean come, 
‘We have found some of the burnt torch- 
fends and little hollowed-out dishes of stone 
for grease-fed lamps, by which the artist or 
hia visitors got themselves the light by which 
to work or to inspect what had been done. 

Though we are accustomed, in modern 
phrase, to talk about these men ua eave 
‘men we must remember that they did not 
live in caves or did eo only rarely, Caves 
‘were their fortresses in times of attack, 
their meeting places for religious or other 
cceremonials. ‘The daily dwellings among 
‘most of these primitive peoples were rude 
Jnuts or dug-outs like the modern eyelone 
cellars, built along the banks of streams 
where water was easily available. Some- 
times men lived under the shelter of pro- 
jecting rocks or in the mouths of eaves, but 
never in the more gloomy depths within, 
‘When they penetrated these depths they 
did so for some special purpose, not as a 
matter of daly life. Yet it isin these deeper 
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Conventional reproductions of the human form, from ancient cave paintings. Note the similarity to a twoical shild’s drawing of to-day’ 


The Writing of Ideas 


They must have had an object. The 
paintings must have been intended to rep- 
‘resent un idea, to convey this idea either to 


‘whom the artist hoped would see and note 
what had been drawn. 
That these cave Paintings of so many thou- 
funds of years ago are really prayers, the 
first ‘written prayers that we know ‘any- 
thing about. 

‘Whatever they were, they represented, 
we may be sure, some kind of an idea and 
this, you notice, is also the object of speech. 
Speech is a way of communicating ideas. 
So are pictures.” Peture waiting isa sort of 
substitute for speech. 

‘Among the American Indians, before 
they were displaced by’ the whites, there 
was a large number of different spoken 
Iunguages. Only rarely could one tribe 
understand the speech of another tribe. 
But the writing of the tribes, the only kind 
of writing that they had, was a picture 
writing and everybody understood it, A piece 
of thin bark with a rude drawing of a 
Hunter and the number of buffalo he had 
killed—a kind of aboriginal picture post- 
card—would circulate quite intelligibly 
from one coast of America to the other 
Men of every tribe could read off the idea 
‘though each tribe would, read it in a dif- 
ferent speech. 

‘Modern writing differs essentially from 
this. Tels writing of speech, not of idews. 
Let us see just how this modern method de- 
veloped out of the primitive picture 
writing, 


The World's Earliest Writings 


‘The oldext known written language is 
that of the first civilised inhabitants of 
Babylonia, the people whom we call the 
‘Sumerians. As early as 4500 B. C. these 
‘people lived in cities and practiced irri- 
gation and had priests and kings. They 
‘had a kind of writing that they scratched 
‘on stone or on brick-like tablets of burnt 
‘lay. Some of the surviving examples of 
this earliest known written language are 
probably more than six thousand years 
old. 

Tt is clear that this writing of the an- 
cient Sumerians was originally a kind 
‘of picture writing much like the picture 
‘writing of the American Indians, ‘The idea 
f God, for example, was represented, in the 
‘earliest Sumerian inscriptions, by a picture 
ofa star. This meant, of course, a heavenly 
being, for in those days all the stars were 
thought of as being alive. 

Similarly the idea of a field was repre- 
sented by a rough oblong, with several cross 
lines to indicate the irrigation furrows. The 
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with them. To understand just what this 
‘meant let us suppose that we were still writ 
ing this way, that an English-speaking 


Popular Science Monthly 
people were using a picture language like 
that ofthe ancient Babylonians. 

‘The written sign of the eight pointed 
star ted, as we have seen, the idea 
©f God. It did not represent. the ‘word 
God," ‘This same idea-sign might be read 
off by different readers or at different times 
by any word that stood for that idea; by 
“Lord,” for instance, or by “Holy Spirit” 
cr by “Creator” or “Heavenly Father” or 
any other one of the many words which 
stand in speoch for the idea of the deity. 
Similarly the idea-sign for field might be 
read off as “land” or “farm” or “ranch or 
any one of a dozen other spoken words, 

‘This was good enough so long as writing 
‘was used only for magical formulas or for 


‘and export goods, to buy and sell widely, to 
pledge credits and to make all manner of 
‘business contracts, 


Signs Begin to Represent Words 


For such matters a simple, more or less 
indefinite, picture writing would not do at 
all. “If a’ man mortgaged his farm it was 
necessary to have an unmistakable record 
of just what farm it was. 

Speech, of course, was much more defi- 
nite. Two people talking together could say 
“farms” quite unmistakably, so that each 
‘understood exactly what the other meant, 
‘And 50 it seems to have occurred to some 
Babylonian genius that he could use the 
icture-signs already familiar in the i 
scriptions in which to set down wor 
that he could make thus a record of the 
actual spoken words of a contract, not 
merely a more of less huxy picture-reminder 
of its ideas. 

‘The sign, for instance, of the eight 
pointed star came to stand for the word 
"God," not for the ides. It would be 
read off in speech always by this word, 
never by any other word, no matter 

‘other word did happen, like “Lo 

‘Creator,” to expres the same 
dea. ‘The original idea-signs of the 
‘writing had become word-signs. 


Syllable—Signs Developed 


‘The next step in the development of a 
real writing war to identify the sign with 
the mere sound, not even with a word. 
‘The sound of the syllable 

stance, is part of the word 
of the’ proper name “Godfrey, 
on. So when the Babylonians wanted 
to write a word like “godsend” they 
‘would set down first the eight-pointed 
star whi ‘come by now to mean 
{he sound “god” and then follow it with a 


‘That was as far as the Babylonian writ- 
ing ever got. Each separate sign in it 
(there were thousands of them) stood for 
cone syllable. Words and sentences were 
written by putting these syllable signs 
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Power Plant Corked in Pocket F lask 


Gas Pressure in New Eight-Inch Bottle Lifts 15 Tons; 
Fills Auto Tire in Three Seconds 


SMALL steel bottle, scarcely larger 

than the familiar hip-pocket flask, 

yet by the turn of a valve, eapable 
of releasing power sufficient to lift a street 
‘car from its tracks or tear the walls of a 
‘building from their foundations. 


_ + Such is the amazing new pressure device, 


invented by Walter S. Josephson, a mechan- 
fecal engineer, and which was given its first 
public demonstration in New York re- 
cently. During this exhibition, a ten-year- 
‘ld giti placed a special jack beneath a five- 
ton motor truck, attached the power bottle 
to the jack and turned the valve. Three 
seconds later the bottle had lifted the fore- 
part of the great truck in the air as readily 
‘as a woman might tilt a baby carriage. 


Designed for Many Uses 


Astonishing as this demonstration was, 
the inventor says it revealed only one of the 
‘wide variety of uses to which his miniature 
ntorehouse of energy may be turned, inelud~ 
ing tire inflation, refrigeration, and fire 
extinguishing. For his steel flask, in its 
present size and form, Mr. Josephson 
‘laims a lifting power of 30,000 pounds. 

‘The flask derives its amazing power from 
quid carbonic acid gas with which it is 

from large cylindrical tanks under a 
preasure of 1000 pounds. ‘The gas is highly 
expansible, and when it is released sud~ 
denly from the flask through a valve into a 
cylinder, it exerts a tremendous pressure 
upward upon a piston, through which it 
‘exerts its lifting power. "Its use for reriger- 
ation and the extinguishing of fires de- 
‘pends on special chemical properties of the 


three to three and one-half 
pounds. 

‘When attached to a special 
tire pump, which has a gage 
and valve preventing the 
‘escape of more pressure than 
in necessary, the bottle, it is 
claimed, will inflate an auto- 
mobile tire in three seconds. 
Used with a special liquid 


‘container, it may be used to manufac- 
ture and chill carbonated beverages for 
home use. The inventor also is design- 
ing refrigerating coils which may be 
used in conjunction with the bottle for 
freezing ice cream, and supplying refrig- 
‘eration for ice boxes, fruit cars and for 
medical purposes. 

He expects to retail the bottles at 
prices any one can afford and to refill 
them for a nominal charge. Such 
‘auxiliary apparatus as automobile 
jacks, tire pumps, fire extinguishers 
and bottles for earbonating beverages, 
he says, will be obtainable for a few 
dollars.” Refrigerating apparatus will be 
more elaborate and more expensive. An 
eight-inch flask, he says, can be used 
‘about 10 times for purposes such as jacking 
up a amall touring car before it need be 
refilled. 

The inventor expects his flask to come 
into widespread use among motorists, in 
the home, and in various trades where there 
is constant fire hazard or need for apparatus 
capable of developing great lifting power. 
One use which he has suggested is for street 
car crews or the police in releasing persons 
imprisoned under ears or placing derailed 
ears baek on the tracks, 

Utilizing expansible liquids for storing 
up and releasing power, he says, is no new 
principle; but he asserts that his device is 
the first of the kind to be made in a size 
‘capable of being carried in a man’s pocket 
‘and the first which can be manufactured at 
a low price. 

‘The flask in made to withstand 10 timen 
the pressure of its contents, so that tise 

to carry. ‘The United States Government 
‘will permit it to be shipped by mail, express 
or freight. 


‘an automobile clear off the ground two 
seconds after a jack is placed beneath it 


Exciting Moments Double 
the Weight of Crowds 


RECENT investigations of the stresses 
‘set up by the movements of live londs 
have revealed the surprising fact that men 
and women, when they are excited, weigh 
‘twice as much as when they are’sitting 


‘quietly. 

This fact is taken into consideration by 
construction engineers in building large 
grandstands to seat thousands of persona 
‘at the races or at football and baseball 
‘ames. The stands must be designed to 
support increases in load when crowds sud~ 
denly stand up, lean forward, or sway 
together in their excitement. 

During tests made by a professor of en- 
Aipeering, a man was placed on the platform 


tontand up. Ave dd, 

scale showed that his woight had increased 
67 per cent. Arising from a chair added 
79 per cont. When the man suddenly 
straightened up from a crouch 
and at the same time brought his 
arms down, the scale showed that 
he had momentarily added 174 
per cent to hia weight; in other 
words, that his weight had in- 
‘creased more than 214 times, 
‘A man rising suddenly ex- 
certs not only this powerful 
downward force, but a hori- 

zontal force as well. 


am 
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Experimenting with Steam Airplane 
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Steam Plane Is Possible Solution 


From Germany, however, comes a report 
of the development of a steam driven air 
plane. Although this craft is still in the 
‘experimental stage, accounts of its per 

‘deseription ofits operation 
hhave been received by American 
‘engineers with tremendous interest. 
fact, some profess to see in the new German 
plane the first step in the solution of the 
Problem of furnishing an absolutely de 
endable motor for the commercial aireraft 
of the future. 

‘The steam plane is constructed through- 
out of duralumin, the extremely light 
aluminum alloy which has been used suc- 
cessfully in airplane construction in this 
‘country. ‘The engine is an adaptation of the 
Dicsel engine, now extensively employed in 
the United States Navy. It burns a combi- 
nation of erude oil and other oils, which is 
broken up under a forced air feed and 
sprayed against the boiler. Here it ignites, 
giving terrific heat considering the rela- 
tively small quantity of oil consumed in the 


‘The new steam-propelled airplan: 
Interest of American aeronautical engineers 


operation. ‘Ten gallons of oil are said to be 
‘sufficient to run the plane's 750 horse-power 
‘engine for eight hours. American aviation 
engineers are inclined to question this state- 
‘ment, as well as the report that only 1,000 
of water are used in a fight of 95 
jours, although they agree generally that 
the principles employed in the new plane 
fare sound and are likely to lead to impor- 
tant developments, 

‘The steam turbine and boiler are said to 
bbe considerably lighter than other engines 
capable of developing equal horse power. It 
is claimed also that the new plane will 


New Auto Engine Burns Oil for Fuel 


[Ss demonstration staged recently by the 
French automobile firm of Peugeot an 
automobile burning heavy oil exclusively 
made the trip from Paris to Bordeaux and 
back. 

‘Not a drop of gasoline was used through- 


weight in oil and 


ments so. arranged 
that the water may 


fo the wings in the 
form of water. 


12, developed in Germany, ch arousing the 
seeking to. 


better engines 

says that the U, 8. 
Government has done considerable experl- 
‘mental work on steam power for airplanes 
‘but has met with only partial success be- 
‘cause of the problem of condensing water 
without the use of heavy equipment. For 
the heavier than air machine he believes 
steam power does not look encouraging ats 
this time but ultimately it will be of eon- 
siderable use in the propelling of rigid diri- 
sibles. Lewis and other aeronautical engi- 
neers in the navy agree that steam is the 
apex of efficiency and that its thorough re- 
liability under practically every condition 
makos it a fertile field for experimentation, 


out the journey of nearly 800 miles. The 
average speed was 40 miles an hour, and tho 
fuel consumption was about 16 miles to a 
gallon. ‘The running cost is reported to 
have been only one-seventh to une-ninth 
that of the average gasoline-engined ear. 
Although the experiment 
‘was not considered an alolute 
success, the Peugeot firm is 
satisfied that it is on the right 
track toward evolving a power 
tunit that can dispense with 
‘emsoline or its substitutes, the 
supply of which is diminishing. 
‘The engine has been greatly 
reduced in size and weight. 
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, Liners of Tomorrow May Be Flying Fields 
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How I Make Inventions Pay 


The Personal Experiences of One Inventor Who Overcame Many 
Failures by New Methods of Marketing His Creations 


By Frank Mulig 


Inventor of Small Tays and Novelties 


‘8 THERE money in inventions—for 
the inventor? 


refer not to the great epoch-making 
inventions that alter the course of history, 


such as the telegraph, the 
steamboat, and the airplane. 
Everybody knows that fortune 
and fame usually reward the 
maker of revolutionary me- 
chanical discoveries. Rather, I 
am talking about the invention 
of small things—toys and nov- 
ties, simple labor-saving de- 
vvices, improvements in articles 
of everyday use. Is it worth 
while for a person of inventive 
bent to devote his time and his 
wits to the development of 
things of that sort?) Will he 
find it profitable? 


Lives by Inventions 


‘My answer to the question is 
fan almost unqualified “yes,” 
and I base my reply on my own 
experience. I am an inventor. 
Tam 87 years old, and since 
boyhood Ihave made my living 
almoat entirely from simple in- 
ventions. I have had failures; 
some of my inventions I have 
been unable to sell for enough 
to pay the cont of the patent 
papers. But T have 

to keep going, 
Tean say 1 
‘modest. way. 
job with a going concern, which manutuc- 
‘tures and sells articles of my invention. I 
‘own some stock in the concern, I have a 
bank account, 


Success Follows Repeated Failures 


Such success as I have guined is entirely 
due, T think, to my method of realizing on 
inventions—a method that I put into prac 
tice after repeated failure to sell the patent 
‘on an article in which I had faith, but which 
years I had failed to dispose of. I 
to tell the story of that invention, 
and in doing 0 T hope to pass along to other 
inventors—especially young inven 
1—the secret of the method which 
Tfound successful. 
‘Anyone ean do what I have done. 
I know it, because it requires nothing 
Beyond the qualities which all in- 
ventors must have—patience, perse- 
verance and a willingness to work. T 
have done the thing suecesefully, not 


only in the instance of which f am 
about to tell, but at other times be- 
fore I formed the permanent con- 
nection which now supplies me with 
‘a market for all my inventions. 


whistle, That certainly is about as 

imple an invention as one might 
devise. My principal claim to origin- 
ality lay in the fact that I had de 
‘signed the whistle, which was also a 


a 


Pistol and had equipped it with a trieger, 


Frank Mulig, inventor, at, his 


But the manufacturers of toys and ad- 
vertising novelties, to whom I submitted 
my invention, failed to agree with me on 
that point. In the course of two years I 
‘offered the article to more than a thousand 
concerns by letter and personal eall. No- 
body wanted my whistle-pistol even as a 
gilt. Tt seemed, at last, that I was through. 
‘The only two ways I knew of marketing an 
invention were selling it outright or on a 
royalty basis; for, like most inventors, I 
hhad no money of my own to use in manu- 
facturing it. 

‘Then, when Iwas thoroughly discouraged, 
Teoneeived an idea for a third method, the 


igo, = letter from Frank Mulig, of Ottawa, Ohio, 
‘containing the accompanying account of his inter- 
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method that brought success. It was this: 
Testimated as closely ax I could the cost 
of manufacturing and selling my article on 
aquantity basis. Armed with these figures, 
I started out to try again—not with an 
dea of interesting manufacturers but of 
finding some one who might be willing to 
invest’ money if promised a 
return of 20 per cent, The 
very first man I interviewed 
gave me $150 for a third inter 
est in my patent. Within a 
‘week he disposed of his share 
for $300 and the buyer thought 
enough of his bargain to pay 
‘me $500 for an additional one~ 
sixth share, which made us 
equal partners, 


A Substantial Profit 


We began manufacturing, 
and continued to do 80 profit- 
ably for about a year. In the 
meantime T had developed 
fow other inventions, which I 
decided to dispose of in the 
tame manner, 80 T sold my 
remaining half interent in the 
pistol-whistle for $500, which 
hetted men clear profit of 
$1180 on the invention. which 
nobody would buy, in addition 
to manufueturing prof 

T'was successful in finding 
capital for my other inventions 
fand had begun to manufacture 
them when one of the partners 
in the whistle-pistol enterprise 
died.” The survivor, believing 
hho hiad not’ the experience 
conduct the businow alone, requested me to 
ty to dispose of it for him, I did ao, rex 
caving a commiasion of $300 when I found 
& purchaser. This brought my profite on 
the whistl-piatol up to $1460. 

‘The purchaser incorporated for $16,000 
to manufacture my whistle-piatol and made 
te an attractive offer to superintend his 
plant and to develop additional inventions, 

T. accepted his offer and also used my 
savings to buy considerable stock in the 
new company, which has placed many toy 
‘and games of my invention on the market, 
and ‘which has been successful from the 
start. So, counting everything, the whistle- 

pistol which nobody would buy haa 
Drought me a profit of several thou- 
sand dollars. 


Satisfaction in Creation 


All of this T have written inno 
boastful spirit. I do not believe that 
Thave scored any conspicuous suc- 
com in life. Tam a small town man 
and have been all my life, My 
chances for education were limited, 
But I believe T ean say that I have 
made the most of my limited talents, 

‘Anyone can do likewise—whether 
he is an inventor, clerk, mechanic, oF 
laborer, Don't let failures diseourage 
you. You may not make much 
money, but there's a self-satisfaction 
that i priceless in the realization 
that you have done your best. 
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/Have You a Mosquito ~ 
Farm at Home? 


How to Stamp Out Summer Joy Killers 


By Abram H. Cornish 


Member of the Essex County, New Jersey. 
‘Mosquito Extermination Commission 


Y% probably are complaining bitterly 


‘about the mosquito thissummer. But 

what are you doing to eradicate the 
pest? Nothing, if you are like most other 
‘men. And yet, were it not for this eareless- 
‘ness and indifference, which dates back into 
antiquity, the mosquito might have been 
stamped out from the civilized world ages 
ago, Clearly, man is responsible for the 
continued existence of the many breeding 
places of this destructive insect, long recog- 
nized aa a pest and nowadays known to be a 
dangerous earrier of disease 
and a hindrance to economic 
Progress. 


carries 
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in mosquito extermination 
‘of course, has been done in 
the last twenty years or so. 
‘The United States Gove 

ment succeeded in virtually 
controlling mosquito breed- 
ing in the Panama Canal 
‘zone, Cuba, and in the areas 
cccupied by army training 
camps for troops during the 
European war. In New Jer- 
ey 140,000 of the 296,000 
‘acres of salt marsh land in the 
state have been drained, and 
{60 per cont of the mosquito 
‘breeding places in the up- 
lands have been eliminated in 
the warfare against the mos- 
quito, Essex County, New 
Jersey, alone is spending 
fabout ' $70,000 in mosquito 
lcontrot work this year. Simi- 
lar expenditures of ‘money 
land effort are being made 
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possible for the mosquito to breed. 
Rain barrels, cisterns, water pails, 
tubs, cellar excavations, amall de- 
pressions in the ground—all furnish 
the mosquito with adequate places in 
which to deposit its exgs and bring 
{into being great swarms of pestiferous 
{insects Foul, polluted water that 
‘stagnates in cesspool overflows and 
house sink drains, permits the mosqui- 
toto breed in abundance. The typical 
city corner sewer basin, where 
dirty, stagnant water may lie for 
‘weeks is a veritable haven for 
‘the mosquito bent on propa 
ating its species. 

80, if you would aid 
in the work carried on 


The cut-away 
view of the head 
above shows ‘the 
complicated appa 
ratus for pumping 
blood through the 
‘mucking tube 


Eight stages in the attack of a malaria parasite on a 
‘human red blood corpuscle. The parasite enters, 
‘multiplies, and finally destroys the corpuscle 


elsewhere in the country. 


carried on by professional 
|workers under the direction of scientists 
Jemployed by the national government, the 
states, the counties, and the municipalities. 
Istrange to say, the public as a whole st 

remains indifferent and careless to this 
Jmenacing insect enemy, even though the 


‘The mosquito breeds only in water. 
(ore, if you prevent water from stand- 
ing about your premises, you make it im- 


for your protection and comfort by public 
fmployes, it is necessary for you ony to 
feed the following simple rule: 

‘Do away with your rain barrel—unless 
you abeolutely need it. Ifyou do, ee that 
Ihe securely covered. 

Get ri ofall old cans and bottles. 

Examine your roof gutters against 
“Ril tp any low spot about th 

"any low spot about the premises 

‘Throw a cup of Kerosene or crude al it 
the cempool every fifteen days 

‘When closing your house forthe summer, 
pour alittle keresene into bathroom bows 


and laundry drains. 
Screen your open fireplace, or stuff well- 
rumpled paper into the chimney. 
Sereen or paste paper overall ventilators 
Flush unused waste bowis occasionally. 
JF th problem of mosatito breeding near 
your home appears too great for’ your 
tiforts or facilities, communieate with Your 
local heaith authorities or mosquito exter- 
mination commission, i there is one 
Possibly it would be well to state here 
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describes a stout Iady conducting = mos- 
quito extermination eampaign of her own 
in the Overland Mail Coach by extending 
her well-rounded arm as bait and slapping 
the mosquitoes as they alighted. The 
‘same amount of energy used by this iady in 
doing one mosquito to death would have 
been equal to destroying thousands if 
applied to the breeding se 
Place. . 
‘There are many va- 
risties of the mosquito 
family. One is the 
carrier of malaria, an- 
other transmits yellow 
fever, «third interrupts 
your slumbers at night, 
‘Hil another pest seems 
to rise from the ground 
in the evening to drive 
you from your porch. 
Each of these groups 
may be subdivided 
again, buta description 
of the species in detail is beyond the scope 
of this article 


Water Is Breeding Place 


In appearance and habits these various 
groups differ in many details, yet they have 
‘one common characteristic, of paramount 
importance in controlling them—all breed 
fn water, and in water only. Were it not 
for this fact the problem of mosquito ex- 
termination might be insoluble. 

In the water which you permit to remain 
near your dwelling breeds the mosquito 
that probably is most familiar to you—the 
house mosquito, a medium-sized insect, 
yellowish to dark brown in color with a 
harrow whitish band at each segment of 
the abdomen. It is slight, not especially 
‘hairy and has a Jean and hungry look befit- 
ting its habits and temper. 

The female of this group passes the 

way in cellars or similar 
, sallying forth in spring to 


hha been permitted to collect. Since the 
‘auccessive stagen by which the house moe- 
quito develops from the egg are fairly 
typical of the development of all mosquitoes 


Tahal deseribe the process briefly. 


from 50 to 400 each, which float on the 
water. From the egg comes the larva, 
commonly called the “wrigaler,” familiar to 
anyone who has a rain barrel’ at his back 
door. This larva feeds on organic matter 
in the water and gets its air supply by 
sticking its long tail-like siphon above 
the surface of the water. In six days to 
three weeks, depending on the temperature, 
the larva becomes a pupa, a decidedly 
changed form, with curled tail and enlarged 
hhead containing two little horns, through 
which it breathes, After 24 to 72 hours the 
atkin of the pupa bursts and the adult mas- 
quito emerges in the form with which we 
fare familiar. Pausing only until its wings 
dy, i ties away to camry on ite annoying 
work. 


“Jersey Mosquito” Famous 


‘The house mosquito is to be found 
around every human habitation, and it 
evidences an ingenuity and persistence that 
xe almost admirable in its effects to get in- 
ide the house. It will fly down chimneys 
and up through cellars, squirm through 
window sereens and door cracks; in fact, it 
will use any means of entrance sufficiently 
wide to admit ite slender body. Once in, 
it is excoedingly difficult to get out, and 


only a few of these pests are required in a 


‘The exs are laid in small black masses of ~ 


house to make things miserable for a whole 
family. 

Belonging to the house group, but differ- 
ing from the insect described above, is the 
malaria mosquito which is practically the 

only agent which transfers 
malaria from infected persons 
to well persons. This insect 
is brownish-black in color and 
has four brownish-black spots 


Stagnant water 
fandhas lean look 


Experts of the New York Board of 
‘Health examining water from a salt 
‘marsh to determine whether moequito 
larvae are present... Such inspections at 
regular intervals determine the need of 
spraying the marshes with crude oil 


/y 


Female of the yellow fever mosquito — 
the only known means of spreading 
yellow fever. Only the female bites 


fon each wing. The female winters in 
cellars and similar places as does the house 
‘moaquito, and its cycle of life is similar. Tt 
is distinguished from all other mosquitoes 
by ite manner of biting. It holds its body 
perpendicular, virtually standing on its 
head, instead of holding it almost parallel 
to the skin surface as other mosquitoes do. 
‘This insect breeds in clear, clean water. 
Breeding is continuous from spring to fall 
bbut it is especially active during mi 
‘The insect that bas won doubtful fame 
both for itself and for the State of New 
Jersey, known as the “Jersey mosquito, 
belongs to the salt-marsh group. It is'a 
large, robust insect, either brown in color 
or with body marked with alternate black 
and white stripes. A day or two after 
hhatehing it begins its migratory career, 
finding a home in gardens and lawns but 
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rarely entering houses. ‘This group con- 
stitutes an obvious economic menace, for it 
‘makes uninhabitable vast tracts of swamp 
land that otherwise might be reclaimed for 
industrial or dwelling purposes. 

‘The inland-swamp mosquito, as its iame 
implies, breeds in fresh-water swamps in all, 


noticeable indentation in the white mark- 
ings ofits abdomen. It is especially preva- 
lent during rainy seasons for it is quiek to 
take advantage of temporary rain pools as 
‘well as permanent swamps. 


Means of Eradication 


‘As has been stated, all succesful mos- 
quito ‘control work ‘is. directed at the 
breeding place; but, since the breeding « 
places have been shown to vary, each 
branch of anti-moaquito work presents its 
‘own problems, although the same under- 
lying principles apply to all. 

In New Jersey. our principal problem 
naturally comes from the control of the 
salt-marsh group, for the salt marshes af 
the state occupy’ thousands of acres. This 
is true also of other states along. the 
Atlantic “Coast. “Artificial drainage of 
these swamps to permit the tidewater to 
circulate and to carry off the water from the 
highlands, so as to reduce the amount of 
stagnant water in the swamps, becomes an 
interesting engineering problem, especially 
when the salt marsher are cut of by rail 
roads or highways, or have been settled to 
such an extent that gravity drainage is not 
feasible. Filling also is a means of ridding 
the salt marsh of places suited to. the 
breeding of mosquitoes, but the cost, aby 

filling large areas in prohibie 

“A tives The nial meant of 
A great ae altching ding 
tide-gating and fling small 


J OF" course, the pnerst 
pul san nok be expetid a 


engineering work. 
the control of the house 
‘mosquito private citizens may make them= 
selves almost as useful as public employes. 
Pools, puddles, small running streams with 
mousy banks, rain barrels, tubs, water 
pails—these, if they are near your home, 
you can easily make unsuitable for mos 
quito breedi 

‘The best and surest way to do this is to 
eradicate the breeding place. 

Tf it is a rain barrel, dump it; if a tub, 
overturn it; if'a tin can, punch a hole in 
the bottom of it; if a'cistern, cover it 
tightly: if a cesspool, clean it out and 
screen it tightly; if a corner sewer basin, 
cil it completely at intervals of about 16 
days during the breeding season. 

Oil placed over the surface of a breeding 
pool kills the larvae, because they eannot 
penetrate the oil film with their breathing 
‘tubes, and they suffocate. For this pur 
pose ‘the distillates of crude petroleum, 
‘kerosene and fuel 
mosquito extermination. Special lavacides 
also have been employed. 

Kerosene evaporates readily and is ex- 
pensive, but it is effective because it spreads 
rapidly. For the amateur mosquito ex- 
terminator it probably is the best means of 
coping with breeding problems near his 

everyone would follow thesesimple rules 
the combined efforts of the general publie 
and the professional workers would exter- 
minate the mosquito within a few years, 


~ <sym, on 
“ot the un and one of the moon, will be 

visible in ‘the United States, "They 
will occur within two weeks of each other: 
‘the lunar eelipse on August 26 and the solar 
‘on September 10—a rare coincidence in 
Astronomy. 

‘Total eclipse of the sun, the frst to be 
‘cbaorved in the United States in five years, 
‘will be visible in California only, although 
partial eclipse will be visible throughout 
the United: States, 

‘A solar eclipse oceurs when the moon 
comes between the earth and the sun, eut- 
ting off part of the sun's rays froin the 
earth, In the regions where the axis of the 
‘moon's shadow cone strikes the earth this 
‘clipse appears in totality. Since the point 
of this cone extends farther than the dis- 
tance from the moon to the earth, there is 
fn area about 160 miles across on the earth 
{rom which the sun's direct rays are com- 
pletely eut off. 

‘The axis of the moon's shadow cone, 
which causes the total eclipse, will strike 
the earth at sunrise near Kamchatka, in 
‘Asia. From there the path of totality will 
sweep across the Pacific ocean until it 
touches California south of Santa Barbara 
and weat of San Diego, Tt will reach this 
point about 1 rat. The duration of the 
total eclipse there will be about three and a 
rom ths point, the path pases 

mm. this point the pat to 
Lower California and thence across Mexico 
to Yueatan. From Yucatan the shadow 
Dasoes to the south of the West Indies and 


View of Two Eclipses 


leaves the earth at sunset to the southeast 


of Porto Rico. 


At two temporary stations and st the 
hhome station in Pasadena, Calif, scientists 
‘of the Mt. Wilson Observatory of the 
Carnegie Institution of Washington will 
‘observe the phenomenon. One expedition 

‘cated in the path ot 


‘will be lo- 


totality. Another will be at the edge of the 
shadow at some point east of San Diego. 
At the latter place the observations will 
consist mainly of photographs of the sun's 
‘atmosphere, scientifically called chromo- 
sphere, with spectroscopes ot various types. 

‘Another expedition will study the eclipse 
probably from the Catalina Islands off the 
coast of Southern Californi 

‘The lunar eclipse is caused when the 
earth passes between the sun and moon in 
‘such a way that its shadow marks a dari 
sector on the moon's bright surface 


moon 
passes across the axis of th 
shadow cone its entire sus 
face is darkened, since the 
‘sunlight it reflects is eut off, 
fand we have a total eclipse, 
On August 26, however, 
only the lower edge of the 
moon will be darkened to 
observers on earth, because 
it will not pass through the 
eenter of the shadow. It 
will enter the earth’ 


for dark shadow, at 9:52 aa. It will 
vance deepest into the daric shadow 

‘central time, when 17 per gent 
imeter will be obscured. It will 
leave the dark shadow at 5:27 and pass out 
of the tight shadow at 7:06. 

Unlike the eclipse of the sun the moon's 
‘eclipse will look the same from every part 
of the earth. This is explained by the fact 
that when the earth's shadow is east on the 
moon we are in a position between the 
light and the object on which the shadow 
falls. We see a dark spot on the moon 
‘which is practically unchanged by small 
angular displacements on the earth because 
we are part of the object which casts the 
shadow, with the light behind us, 

In a Solar eclipse on the other hand, the 
‘moon which obscures the sun, is close to us, 
and between us and the sun. With the 
‘sun 90,000,000 miles away variations in 
the displacement on earth allow us to look 
“around” the moon and see part of the sun. 
‘This causes varying degrees of eclipse. 


HIS new electric motor truck recently 
developed by a British manufacturer 
hhas been found especially useful as a 
sprinkling truck for use in street cleaning. 
‘The batteries, which operate the truck 
for from 26 to 85 miles without rechargin 
are carried under the frame and are ar 
ranged for easy removal. The electric 


motor with its countershaft is attached to 
special brackets on the frame which allow 
easy and correct chain adjustment. The 
power is transmitted to the rear wheels by 
‘two roller chains, one to each wheel, 

‘The motor controls in the eab provide 
three forward speeds and) two reverses, 
‘The battery charge is good for 25 miles. 


Clamp Device Holds Fish 
Tail for Scaling 


MR fishermen who balk at the chore 

‘of scaling the big beauties after they 
land: them, Denis E. Bowe, of Waseca, 
Minn, has invented wire lamp device 
that Holds the fish head and tall femly 
‘while the seales are being removed. 

‘The fish is placed on a long wire frame, 
to which is attached spring clamp that 
holds the tail. ‘The head is imprisoned in 
two upward-curving pieces of metal. 

‘Since the tal clamp moves on a swivel- 
Jointed link, the fish can be flopped over 


from one side to the other without giving it 
‘the chanee to do the flopping itself. 


‘Tux centrifugal force principle used in 
machines to separate cream from milk now 
is employed in new device to determine 
‘the amount of ash in a sample of finely 
‘ground coal by separating combustible and 


Auto Chassis on Pivots 
Reduces Road Shocks 


A, NOVEL automobile chassin which, by 
means of a pivot arrangement, is said 
to keep the body of the ear riding prac- 
tically on the level even when the whee's 
strike the roughest bumps has been dc 
vised by Dr. Joao Severiano de Mirando, 
of Taubate, Brazil 

‘The chassis includes an inner and an 
outer frame. The inner frame, which ear- 
ries the body of the car, is mounted pivot- 
ally on the outer frame which in turn is 
‘mounted on springs from the front and rear 
axles. The four pivot points are midway 
of the front and rear frame bars and mid- 
way of the side bars. Thus, whenever an 
obstruction is encountered, the outer frame 
tilte with the movement of the wheels, while 
the inner frame remains level. 


How to Save Woodwork from 
Scorching behind Stove 


‘Wooowork behind a stove or range can be 
saved from scorching by washing the wood 
‘with liquid asbestos paint, which can be 
mixed at home in this way: 

‘Three parts gumlac, four parts sodium 
‘borate, seven parts powdered asbestor, 20 
parts water. Heat the water, add the gum- 
Ine and borate, and when all have been dis 
solved stir in the asbertos. 


Adjustable Hinge Keeps 
Doors from Jamming 


ANNOYANCE caused by a door which 
becomes jammed in wet weather and 
rattles in the wind in dry weather may be 
‘eliminated by means of a newly invented 
adjustable hinge. 

By adjusting the hinge door clearances 
‘can be changed quickly when changes in 
‘weather cause the wood to expand or con- 
tract. ‘The head of the pin has a notch for 
a nerew driver, and the pin iteelf is shaped 
#0 that when a tum of the screwdriver 
twints it around, the two sections of the 
hinge are brought together or forced apart, 


Adjucting hinge 
with ecrewdckeer 
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Signal Lights Show Vacant 
Seats in Theater 


BY, MEANS of an elaborate system of 
electric signal lights, the key of which 
is a “spot board located in the lobby, the 
‘management of a large Chicago theater is 
able to tell at a glance just how many seats 
‘are vacant, und where these seats are 
located. It is claimed that in 15 seconds a 
‘complete check on seat vacancies, 95 per 
‘cent accurate, can be obtained. 


sections, one representing the baleony, the 
‘other the main floor. Each of the’ two 
larger sections is divided into four smaller 
sections representing tiers, each containing 
‘two rows of little electrie bulbs, nine bulbs 
toarow. Each bulb in the left row of each 


section represents 10 seats progressively 
from top to bottom. 

For example, when the third bulb from 
the top flashes, it means 30 vacant seats in 
that tlor of the theater. The bulbs in the 
right hand row represent the digits. ‘Thus, 
if in addition to the bulb designated above, 
the seventh bulb from the top on the right 
row flashes, it means there. are 37 seats 
‘Vacant in that particular section. 

‘Lights in any one section of the board 
are lashed by pressing the proper button is 
4 werien of buttons below the board. 


Sanitary Roller Brush Cleans 
Combs Quickly 


ONE of the neweat sanitary devices for 
the boudoir is a roller brush designed 
for cleaning combs. As the brush is rolled 
over the comb, 
tthe stiff bristles 
enter between 
the teeth, quickly 
cleaning’ out all 
‘dust and hair. 
| “The rolier 
brush is 20 con- 
structed that it 
ean be removed 
from the handle for washing, thus pro 
viding an entirely sanitary and easy 
smathod of cleaning. 


Yv 
Small Glider Target for Anti-Aircraft Guns 


ANTEAIRCRAFT defense practice is from defense une without destruction. 
made realistic at McCook Field, © When a wire holding it to supporta on 
Dayton, Ohio, by  motorless target top of the airplane is released, the glider, in 
slider that goes through the maneuvers of an upward loop, frees itself, ‘The set of the 
4 real air plane as it glides to the ground tail determines the angle of descent, while 
after release from the carrying plane. tthe rudder determines whether the descent 

‘The glider, made of linen, wood, and a will be straight, spiral, or undulating. A 
piece of metal, has a twelve-foot wing descent from 10,000 feet in the air takes 


spread. It ean be riddled with bullets about 30 minutes, 
New “Shorthand” Templates for Factory Charts 
SHORTHAND 


The chart template 
fand how it is used 


system of indus- 
trial efficiency is em- 
bodied in a set of 
templates designed 
recently by Frank B. 
Gilbreth, noted “one 
best way” engineer, 
for quickly drawing 
symbols and letters 
on process charts, 
production charts and ea 
other factory records requiring similar work. 

‘The equipment includes two sizes of plates, 
each with a set of symbols, and a specially dex 
signed drawing pen. 


Eye Exerciser to Correct Faulty Vision 


JN. THE theory that the human eyeball 

| ia pulled out of shape by the tugging 

| of strong muscles against weaker ones, 
thus interfering with the focusing of light 
| rays and causing nearsight, farsight and 


tigmatism, Dr. Nelson Y. Hull, a New 
York optometrist, has invented ‘a novel 
machine for exercising eye muscles, 

‘The exerciser consiata of a ball on the end 
of a bent rod which is revolved by means of 
small crank. The eyes are exercised by 
following the motions of the ball 

For near sight the ball first 
horizontally before the eyes, 
play the muscles that move each eye toward 
‘or away from the nose. ‘Then the ball is 
moved perpendicularly. ‘This exercises the 
‘muscles that move the eye up or down. 

For far sight the oblique muscles are 
brought into play by operating the ball in 
‘circles both left and right. 

‘Astigmatiam is corrected by either one 
for the other of the foregoing methods, or 
8 combination of the two. d 

‘Normal eyes can be kept in good condi- 
tion Doctor Hull claims, by regular exer+ 
cises that bring all the muscles into play. 
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How Science ‘Turns the World 


Wonder Waves Now Put 
‘to Use in Factory, 
Home and Shop 


By Wilfred S. Ogden 


‘UST as the use of X-rays has revolu- 
tionized surgery and dentistry, s0 now 
these wonderful rays that ean penetrate 

the toughest metal are beginning to work 

their miracles in industry. In this new 
field, their fascinating possibilities, of which 
until now the public has heard litte, are just 
beginning to be developed by science. 

‘They promise, engineers think, to be even 

more important to mankind than the ser~ 

vices of the rays in fighting disease and re- 

Hieving the pain and torture of surgery. 

X-rays have been used successfully. al- 
etect hidden flaws in airplane 
parts, to inspect metal castings, 

Pine the quality ofthe fabrcinade sutsrso- 

bile tires, to expose fake modern paintings 

masquerading as “old masters,” to help 
shoo clerks see the bones of customers" feet. 
and thus make correct fittings of shoes— 

‘even to disclose irregularities in the centers 

of golf balls and reveal why some of them 

fly straighter and farther 


‘This tlustration and the one on the opposite page are actual 
reproductions of a remarkable X-ray movie flan recently ex: 
bibited in New York, showing the positions and movements 
of a young woman's jaw bones while eating an apple 


than others. 

‘And this list is only a 
starter. In 25 years the 
X-Ray machine will have 
become so indispensible in 


1 spection seemed impossible, for the places where important 

faulte might exist were hidden from view. Finally aclentista 
solved the problem by building an X-ray apparatus with 
which they could look into the inside of each built-up sit- 
plane part and tell whether it held some little imperfection 


everyday life, scientists pre- 
dict, that it will be hard to 
imagine a world without it. 

Consider what the X-ray 
permits us to do. With it 
‘we ean see into and through 
almost anything. Sealed 
chests of wood become as 
transparent as glass. Even 
‘steel safes, locked and bolted 
can be penetrated. The 
rays of our present ma- 
chines will penetrate three 
Inches of iron, And scien 
tiste are promising rays of 
five or six times this pene- 
trating power. 

‘There is nothing very 
mysterious about the na- 


ture of these rays. "They  eauipped with 
vient Kray epperaten | 
ays merely as one color of by which customers 


light differs from another 
color; that is, they differ in 
wave length.’ Radio fans at 
recognite this ex- 
“wave length." 
jasting stations oper~ 
ate usually at a wave length of 365 meters, 
while ordinary light consists of waves less 
The 
X-rays are a still shorter kind of waves. 
Most of them are less than a hundred mil- 
ionth of a meter lon 
Tis because the waves of the X-rays are 
ort that they go through material so 
easily. ‘They slip between the atoms of 
things and get through where the waves of 
ordinary light are stopped. Some things, 
like bones or metals, stop the X-rays a 
little more than other things do and so they 
east shadows. This is why doctors ean look 
through our flesh with X-rays and can see 
our bones, 
It is this penetrating ability of X-rays 
that makes the rays so useful in industry. 


A striking instance of this 
‘usefulness was the inspec- 
tion of airplane parts in 
England during the war 
‘When submarines were ac. 
tive and the supply of the 
best kinds of wood was un- 
certain, it was necessary 
tomakesomeof thewooden 


parts out of small pieces of or- 
inary wood fitted and glued 


together. 


The way these pieces were 


joined and fastened 
‘tremely important. 


strut might mean a disastro 


collapse in the air. But real in- 


2 bit of 
weak glue inside some little 


which might prove dangerous. 

This “internal inspection" of wooden 
articles by X-ray has been applied, since 
the war, to many other articles, Hidden 
joints inside high-elass furniture and cab- 
inet work, invisible knots and flaws inside 
the wood itself, can be determined easily 
by X-ray examination. 

The same kind of inspection has been 
applied to metal articles. Cracks in cant- 
ings, bad welds and weak places which do 
not show on the surface of the metal, are 
perfectly clear to the searching rays. How 
much would you give to know that that 
‘welded part on your automobile is really 
solid and perfect, that it contains no flaw 
to break down some day when you are 20 
miles from a machine shop? A well-known, 
mechanical engineer said recently that in 
ten years a metallurgical X-ray machine 
will be as vital a part of the equipment in 
an automobile repair shop, a foundry, or 


long one. One 
of the most inter~ 
esting is the ex- 
mination of boxed 
and sealed ap- 
paratus. Suppose, 
you want to know 
how your radio set 
is built and you 
don't want to take 
it apart. Have a 
doctor make sev- 
eral X-ray photo- 
‘graphs of it; one 
from above and 
others from other 
points of view. 
The plates will 
show the position 
of each wire, 
plate and. screw! 
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Inside-Out 
- as = 


How the X-ray movies reveal the jaws and their move- 
‘ments during the apple eating process. ‘The bones stop the 
penetrating rays more than do the flesh and muscles, thus 


fasting shadows on the photographic negative 


and by comparing negatives you will be 
able to make a complete diagram of the 
entire set without taking it apart, 

‘Some months ago there arrived from 
Germany a new kind of mechanical 
doll, A secret mechanism inside en- 
abled it to walk, ait down or stand up, 
and to do other unusual things. The 
Importer in pomession of the sample 
doll would not allow it to be opened. 

But one of his competitors borrowed 
the doll, He had promised not to open 
it, But he made some X-ray photo- 
‘grapha of it, Now he is manufacturing 
these dolls himself, 

‘X-rays have beon used already to 
‘expose many kinds of trickery. Con- 
cealed wires in the apparatus of fake 
spiritualists are plain-to the revealing 
rays, Fake antique furniture; false 
Egyptian mummies; modern imitations of 
paintings by old masters; all these yield up 
their nefarious secrets instunt! 

Paste jewels are distingu 
from the genuine stones, A piece of jewelry 
‘ean be examined; the setting identified as 
‘gold, platinum of as imitation, the stones 
distinguished one by one as genuine or 
falae—all without dismounting. In a few 
years an X-ray equipment probably will be 
‘as necessary in an up-to-date jewolle 
‘as, balances or testing 


‘acids are today. 
‘The professional de- 
tective, too, will find 


X-rays useful in his busi- 
nes, Consider the de- 
tection of infernal ma- 
chines, for example, Two 
for three X-ray plates 
will tell an investigator 
just what is in a 

picious looking box. Ifit 
is a bomb the X-ray 
‘will show him how to get 
it apart and render it 
harmless, Immediate de- 
tection of false bottoms 
intrunks is child’s play 
with the X-ray. When 


By passing eggs through ‘The 
2Crays and observing their 

‘shadows the housewife 
ccan tell whether the eas 
from the store are fresh 


the Government provides its customs in- 
spectors with X-ray machines the gems 
which smugglers try to hide in the linings 
of clothes or in hollow-handled hair-brushes 
‘might as well be worn openly. 

‘The X-rays give us one of the easiest 
ways to detect the alteration of checks and 
other documents, It is seldom that such 

iteration is made with ex- 
the same ink used on 
the original. Inks even of the 
same color, differ in the way 
they affect the rays. In most 
cases all that is necessary to 
detect an 
place the suspected docu- 
iment for a moment under 
the X-rays and make a 
photograph of it. The 
new ink used in the alter- 
ation will stand out 
clearly as different from 
the old. 

‘The industrial detec- 
tive will find X-rays just 
as useful. The adultera- 
tion of foods by sawdust, 
sand, or clay; the adding 
‘of too much filler to 
Paper; the presence of 


‘by X-Rays 


bank teller deters 
imines at a glance whether 
{2 check has been altered, 
by X-ray examination of 

‘the ink and sts quality 


In the jewelry 
shop, Xray ex- 
amination reveals whether a jewel 
iS genuine of false, and whether the 
‘setting is gold or imitation 


grit in lubricating oil, all will be reve 

Another use of the rays comes home to 
every cook and housewife. X-rays cons 
tute the only sure way to tell good exes 
from bad. Pass each egg in turn through 
the X-rays and let its shadow fall on a 
chemical sereen, You will see exactly wh 
is inside each egg. The ones containing 
hopeful chicks may be rejected. 

‘One of the most curious of the possible 
uses of the rays is in testing oysters for 
pearls, On an X-ray plate of the li 
oyster each pearl that is inside the oyster 
‘appears as a small dark spot, The examiner 

_ ean tell at a glance 
which oysters contain 
pearls and just where 
the pearls are located 
180 that they ean be re- 
moved, without killing 
the pearl producing 
oysters 

Fantastic? No more 
so than some of the 
things the X-rays ale 


‘A few months ago 
scientists used the rays 
to learn valuable facts 
about the history of a 
fossil tooth found in 
Nebraska, believed to 
have been the tooth of 
an ape-like creature 
that lived on the Amer= 
ican continent many millions of years ago. 

The list of valuable applications of tho 
X-rays might be extended indefinitely. One 
‘of the most far-reaching possibilities lies in 
their uses in motion pictures. Even now 
X-ray movies have been developed with 
‘such success as to assure their usefulness to 
science in studying the structure and move- 
ments of the bones while the body is in 
motion, In the classroom, in the gym- 
nasium, on the football or’baseball field, 
and even on the stage, movies of this kind 
promise to become valuable aids in correct 
{ng faults in posture and movement. 

Many actors, for instance, experience 
difficulty in learning to walk and stand 
zacfully on the stage. Here the bones of 


the difficulties of posture quickly and easily. 

it too fantastic to predict that some 
day the stage manager will pick his chorus 
with an X-ray machine? 


IW migratory birds and their 

‘habitscan be studied at home will 
‘be described in a fascinating article 
on the banding of birds, next month. 


How Ut Sam Tests Master Sean 


"TO. TEST with scientific accuracy the 
‘master seales used by railroads, Uncle 
Sam now employs carefully standardized 
‘weights which are shipped about the coun- 
try on flat cars. Since each railroad tests 


all the scales on its line with its own master 
this new method of government 
‘weight tests assures national uniformity 
of weight measurements, ‘The photograph 
shows a master scale being tested. 


New Optical Instrument to 
Make Glasses Fit 


"TO, DETERMINE the exact distance 
between the eye centers in measuring 
the face for glasses, a German optician has 
invented a device which, he claims, insures 
that the axes of the lass lenses will be in 
perfect line with the eyes. ‘The examiner ob- 
serves the two eyes 

through two con- 
nected tubes, Two 
pointers are ‘moved 
eroa the field of 


vision until they Meaning 8 pe: 

Tiseet the: eyeball Mego 

—" reek 
Army Develops Talking Gas Mask 


NEW gus mask recently invented by an 
er of the Chemical Warfare Service, 
U.S. Army, is maid to overcome the difficulty: 
of talking while the mask is in place 
A. diaphragm of tracing 
th which cannot be pene- 
rated by gases is held in 
Jace in front of the mouth 
ny an aluminum disk. The 
‘vibration of the disk 
caused by the speak- 
e's voice transmits 
the sound almost as 


‘Two types of the diaphragm 

‘gas maikwith eelf contained 

Canister (above) and with 
‘canister tube (at right) 


not fear deadly carbon 
‘and other fumes. 
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Many-Hook Device Saves 
Space in Closets 


MBINING 
‘many hooks 
in one, the in- 
genious metal de- 
vice shown at the 
ight has been 
designed to save 
space in small 
closets. Each 
hook carries a 
clothes hanger. 
In. addition, it 
will make an 
ideal rack for 
knives and 
brushes in the 
kitchen. Tt also 
‘ean be utilized in 
the garage as a 
rack for tools 


Pistol Oil Can Keeps the 
Hands Clean 


ANYONE who has tried to ofl the family 
‘car or the lawn mower without getting 
daubed with oil will appreciate a new oil 
‘ean that works like « pistol, 

‘The can is grasped in the hand Mke 
revolver, the nozzle is placed against the 
cll cup or nipple, and a push sends the oll 
into the machine, 


New Iodine Antiseptic Pen 
Useful for First Aid 


AN, JODINE antinetic pen in one of 
the valuable new additions to first aid 
equipment. The pen consists of two glass 
tubes, a rubber stopper and a distributing 
brush. Todine is placed in the bottom tube. 
‘The rubber stopper, into which the pen is 
fitted, is then inserted. The iodine flows 
from ‘the pen through « wick or brush, 
which may be cut off after being used 
leaving a fresh end. 
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_ Where Skippers Match Skill 


Small Sailboat Racing Comes Back as Popular Summer Sport; ' 


Sloops of Star Class Test Scientific Seamanship 


By George A. Corry 


President of the Star 
Racing Association. |“ Mr. 
Corry is known as “the 
father of the Star sail. 
boat.” “By his akill and 
seamanship he has won 


10 sailing championships 


!and'more than 3:0 prizes 
‘and trophies / 


ing this season is enjoying a 
‘boom such as the sport 
hasn't known for a quarter of a 
Seentury. This rejuvenation and 
retum to popularity of a pastime 
that seemed doomed to extinction 
with the advent of the automobile 
and the motorboat, has been 
brought about almost entirely by 
the development of the one design 
‘sailboat, known as the Star class. 
‘The introduction of the che 
weight gas engine in motor-ears 
outs hit small sailboat sailing bi 


yer boat sailing and race 


—__ 


‘You race on even terms, boat for 
ind man for man. ‘There are no time 
ces to be figured. ‘The beam, water 
line, overall and sail area are identical for 
all. Only one inequality is possible in 
sailing the Star boat; that is the man 

\\ with the “stick”"—the skipper, 
\, Te is the introduction of this per- 
\, sonal clement that makes this 
‘sport 0 attractive to the Amer- 
{can who dearly loves a contest in 


good fun to kaocke about in a 
small sailboxt without any par- 
ticular object in view except 
weathering rough seas or making 
cageshell landings, iti thrilling to 
look across your bows at another 
boat only a fow feet of water away 
from you racing to beat you to the 
mark,” All things are equal, and itis 
‘up to you to beat the man in the other 
boat by your seamanship, 
‘The Star ie not only fast and easy to 
handle, but it iva safe bost. Not one boat 
of this clam ever has capsized. Its dimen 


the apart wet ito tay din Sovaareriengh 2c Cinch: waters, 
eating the faish, Here e feat: beam 6 fet, 6 Inches; drwugl 
for three years. The few hardy skippers fall boat of the Sear 3 feet, 6 inches; wall area 285 aquare feet, 
‘who stuck to the vd depended ecling over faa ati Ita buile with « eastiron fin and bulb, 
{pon "natural forom for" propeling reese during avrace'on Long weighing 860 Ibs, 
Porecie Ganage wos ctoea te Tiland Sound. “Since all bouts "Originally a Star boat cost $260, but 


“put a ‘kicker’ in her and get 
somewhere.” Nothing but speed 
‘seemed to interest this army of 
“scorchera” and new engine 
drivers who only lately had 
tired of the hieyele fad, 


there remained « small 
group of yachtamen 
‘who still were faithful 
to the call of the ships, 
and who were held 
‘steadfast by the lure of 
the sea, In 1910 1 was 
able to interest a few 
members of the Amer- 
Jean Yacht Club, of 
Milton Point, Rye, 
New York, in a project 
to build a number of 
‘small sailboats of the 
‘same design with the 
object of racing among 
themselves. The plan succeeded far 
‘beyond my expectations. ‘The popular~ 
ity of the boats grew so rapidly that in a 
short time the Manhasset Bay Yacht 
Club, the Larchmont Yacht Club, and 
many other clubs on the Long Island 
Sound were sailing fleets of them, Then 
tthe bonts appeared along the Atlantic 
Coast from Massachusetts to the Gulf 
ports, and on the Great Lakes ut Tole 
do, Rochester, Cleveland and Toronto. 
‘Now there are fleets of them on the 
Pacific Coast at Los Angeles, San 
Francisco and Seattle. They are also 
being sailed in South America, and in 
far off Australia and New Zealand, 
;, What is the reason for this almost 
‘world-wide popularity ? 

‘The first great advantage of the 
Star is that in design all the boats are 


mounting prices for labor and mat 
hhave increased to such an extent that ita 
cost to-day is $850. The upkeep is very 
‘small, and with good eare it will lat a life 
time.’ The "Taurus," the No. 1 boat of this 
lass, built 18 years ago, and sailed by 
W. L. Inslee, won the Championship of 
America in 1922, 
Last year at the Larchmont Regatta 26 
‘Stars were entered in a race—the largest 
number of one design boate that ever has 

‘competed in a single race. This year the 
Larchmont club expecta to have at least 
40 Star entries 

‘At the International Championship 
races of the Star class scheduled for 

Long Island Sound, on August 2 

29 and 30, fleets from the Unit 
tates and Canada are entered, and 
it is expected that entries will be 
received from England, Norway, 
China, Turkey, New Zealand, 

Barbados, and Australia, 

In choosing a small sailboat 
‘there are three important 
points to consider: the 
‘depth of the water, where it 

is to be sailed, the smooth- 
ness of the water, and the 
cost. If the bay or river 
where you plan to sail 
your boat is shallow, 
then by all means don’t 
buy a keel boat, but get 
a catbont with center 
board, Hundreds of 
these catrigged boats are 
sailed on. the shallow 
Detroit River and Lake 
St. Clair in Michigan, 
Several classes of eat 
boats have been devel- 
oped and they can be 
bought for $200 to $400, 
according to size. Ifyou 
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‘are planning to aail in rough, open waters, 
then you need a decked-in boat with cock- 
it. A.sloop rigged keel boat is best under 
these conditions. The “Marconi” Rig is 
‘used on most racing sloops now. This 
rig makes the small sailboat at least a 
minute faster per mile when 

sailing on the wind. The 
“Marconi” does away with 
the gall, It was invented by 
Nicholson, the English boat- 
bbullder, who designed the 
last “Shamrock” for Sir 
‘Thomas Lipton. 

Most skippers put their 
boats into commission them: 
selves. It is good fun in 
early spring to scrape off the 
‘old paint, sandpaper the deck 
and underbody, putty the 
‘seams and finally to put on a 
bright coat of new paint. This part 
of the game is a real pleasure be- 
eause while you work your mind 
wanders in the “Land of Anticipa- 
ion” and you are exhilarated by 
the thought of the good times to 


Catboat for Beginners 


‘The catbout with centerboard is 
the best boat for the beginner to 
warn in, It is easier to. manage 
than the sloop rigged craft, and at 
the same time it requires more 
delicate handling. Ina eatboat you 
ot the "feel" of the boat under 
‘you, and learn just what she will 
‘stand. A sloop with weighted keel, 
on the other hand, will heel over 
and lug her sails ‘until the wind 
lows over them, yet still be in no 
danger of capsizing. A eatboat 
with centerboard only requires 
akcilful handling to keep her on her 
foet if eaught in a blow. 

But the best advice for beginner 
and experienced skipper alike is 
this: Buy the kind of boat that is 
‘being sailed in your home waters. 
In this way you get competition. 
‘One geason of keen racing will teuch 
the landlubber more of the art of 
sailing a small boat than he'll learn 


‘ment of pneumonia by the use of 
electric current was reported re- 
cently by physicians on the staff of St 
‘Mary's Hospital, Hoboken, where the new 
method perfected by Dr. Harry E. Stewart, 
Yale University athletic coach, was tested. 
‘The method consists of the application of 
plates to the chest and back of the patient. 
and passing high frequency alternating 
current through the kings. This increases 
the temperature within the lungs, it is 
claimed, tending to break up congestion. 
More than 30 sulferers in the last stazes of 
Pneumonia are said to have been started 
‘on the road to recovery in this way. 
‘Medical men have called the new treat- 
‘ment a “‘super-mustard plaster."" It is in- 
tended not as a substitute for usual medical 
treatment of the disease, but to supplement 
other agencies. ‘The patient lies on operat 
ing table, “Metal plates are strapped to his 
chest and back and connected by wires 
with a large cabinet with dial adjustments. 
When the switches are thrown on, the 
patient feels no shock; only 2 glow of 
warmth permeating his chest. This treat- 
‘ment is repeated twice each day. 


Re success in the treat- 


in 10 years knocking about by himself. 

In Rochester and Toronto the 12 foot 
dinghy is popular; at Marblehead it is the 
12 foot eatboat class. These boats can be 
purchased for from $150 to $300, In 
‘Massachusetts Bay, Oyster Bay, and 


American schooner 
facross the Atlantic 


‘The heat generated by the powerful cur- 
rent through the diseased lungs literally 
“eleetrocutes” the pneumonia germs, and 
recreates blood circulation. Danger of di- 
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Great South Bay, Long Island, catbouts 
with centerboards are found in great pro- 
fusion, and in all sizes from 12 to 25 foot. 
‘The prices range from $150 to $700. 

Small sailboat racing and sailing have 
come back to stay. 


Sailboats to Race Across Atlantic 


“TWO, 40-400t boats, identical as to hull 
‘and of the same sail area, but rigged re- 
spectively as an American schooner and a 
British ketch, will sail soon from New Yorlc 
for Cowes, Isle of Wight, in what is prob 
ably the most interesting international race 
ever arranged. The object of this tran: 
Atlantic contest is to test for the (rst tim 
the relative merits of typically 
American and typically British rigs 
for pleasure crait. 
‘The contesting akippers wil be J 
William Washburn Nutting, _of' 
New York, ex-Commodore of the 
Cruising Club of America, snd the 
Duke of Leinster, noted British 
‘sportsman, Mr. Nutting will be 
remembered for his feat of sailing: 
his 45-fo0t, keteh-rigged yacht 
“Typhoon” ‘from Nova Scotia to 
Cowes, England, and back to New 
‘York via Spain ‘and the Azores in 
1920, 
|| The challenge for the race was 
insued by Mr, Nutting last summer. 
Each boat will be 40 feet overall, 
‘and have 82 feet, 6 inches waterline 
length, 11 feet, 6 inches loan and a 
draft ‘of 7 fect, ‘The American 
schooner is to have a jib-headed oF 
eg 0° mutton mainsail, while” 
both the mainsail and missan of 
the Duke of Leinster's ketch ar 
to be of this type; that 
ia, without the gall 
\\ inh head of thea 
Bach boat will have 
fan auxiliary moto 
tobe used diiring cals 
weather. ‘The Amor= 
fean ‘boat has a 15 
\orsepower . moboe 
/ and the British motor 
fy rated at 20 hori 
power 


rect current 
fs avoided 
it through a closed core 
transformer. 
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New Type of Shredder Has 
Removable Knives 


TNA." 790 of shredder forthe house 
wife's kitchen, the knife blades can 

bbe removed read- 
ily for resharpen- 
ing. In the usual 
type of slicer the 
blades are fixed 
and the instru- 
ment, once it be- 
‘comes dull, re 
‘mains so because 
of the difficulty 
in removing the 
knives, The han- 
dle of this ahred- 
der is well shaped 
and will not tire 
‘theholder'shand. 


King Arthur's Candle Clock 
Comes into Style 


Above: Covering the pineapple plants with 
‘tripe of brown papers At the right: A 
Pineapple plantation with covers removed 


Pineapples Flourish under Paper 


(AX, OLD tine nay, that comin 
ee re oak 
nace nat maar cree 
ire Sr etl ae 
ane 
ane ck vt vena y ie 
oe 


Bathing Cap Protects Straw 
Hat from Rain 


ORDINARY rubber bathing cap, 


AN 
‘when stretched over the crown snd 
trim 'of « man's stew hat, serves se an 


excellent protector against rain. 


“THE yield of pineapples in the Hawalian 
Islands has been increased §0 per cent 
by forcing the plants to. grow through 
broad stripe of brown paper that com- 
pletely cover the soil around the plants, 
Unually when pineapples are planted in 
the loose ‘soll, ‘the ‘weeds immediately 
‘attempt to choke them. The paper serves 
to amother the undesirable weeds, thereby 
leaving all the nutriment of the soil for the 
crop. In addition, the paper covering pre- 
‘vents the sun from baking the surface after 
thas been moistened by the rain, and thus 


serves to keep the ground soft and moist, 

‘The paper is obtained trom the waste 
fibers of the sugar cane, a material known 
as mulch, once considered of no valu 
Seventy-five thousand rolls of this paper 
fare used each year at a cost of $200,000 to 
cover the 3500 acres of pineapple planta 
tions in the islands, 


A GIANT steam turbine generator being 
manufactured by the General Electric Co, 
will supply energy equal to muscle work of 
5,400,000 men in three eight hour shifts, 


Lift Scaffold Simplifies Painting 


NEW aero lift scaffold for painters 
‘and builders, designed to eliminate the 
necessity of climbing ladders and carrying 
heavy planks, may be 
‘erected or dismantled 
in.a few minutes 
‘The upright stand~ 
ards are 33§ inches 
square and hollow, 
and weigh only 134 
pounds to the foot as 
‘against the?! pounds 
of the average sturdy 
ladder. They are built 
in 234, 5, 10, 15 and 
120-foot sections which 


block, thus giving any 
desired height, 

‘The standards are 
attached to the roof 
‘or cornicé of a build- 


ing by an anchor 
device operated from 
the ground by means 
of a ¢-inch line. 

‘The platform plank 
is raised by means of 
a studded shaft turn- 
edby cranks, thestuds 
engaging in circalar 
depressions in the 
standard. 

‘The new scaffold 


thus takes the place of ladders and jacks, 
and ie said to assure greater safety to 
workmen, 


Hoisting the lift scaffold 
shows anchoring device. 
shaft and ii 
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Auto Power Raises Wrecked Ship | 


LEASURE automo 
biles are being put 

to work, thanks to the 
ingenuity of engineers 
who recently have har 
essed the automoti 
power plants to various 
kinds of machinery. One 
of the most interesting 
developments along this, 
line is a new method of 
raising sunken shi 
vented by Charles. Mi 
chell of New York City, 
and now being tested 
Bridgeport, Conn., where 
the Calvin’ Tompkins, a 
800-foot freight steamer, 
‘sank two years ago. 

‘The apparatus con~ 
sists of a so-called catamaran hydro-crane, 


arches of steel rt by bridges 
fore and aft, ure towed to x position im: 
mediately above the wreck. A belt runnin 
over a pulley attached to the rear wh 
the auto drives a power shaft on 
toon. Power is taken off thi 
used to raise steel claws that 
of steel or wooden wreckags 
‘sunken vessel, 

‘The wreckage then is raised 
water up tom truss that «pane 


between the two pontoons, 
By means of sleeved gearing 
the m trolled 
easly i eat, the 
cable being wound upon 
drums below decks as the 
ge is lifted. 
Jaimed that the 


has a lifting power of 
tons, as compared with the 


AB IER: the pontoons, 
spanned "by three 
| Sisee cchen, Satine 
in poston above the 


coke steamer. Low 
fred steel 


Below 
Eee 


a belt running. 


the rear wheel ‘of the 
haf 


drives. a power 
m the pontoon 


New Binocular Magnifying 
Glass Fits Head 


BINOCULAR magnifying lass, 
which attaches to a bandeau fastened 
around the head, has been invented by: Dr. 
|. Molinie of France to take the place of the 
reflectors with holes in the centers now 
‘used by physicians, 

‘The instrument leaves both hands of the 
er free. It is equipped with a reflector 
iat throws a beam of light on the surface 
under observation while the glass ma 
it from six to 10 times, according to the dis- 
tance from the object, 

‘Two eyepieces at the rear can be ad- 
justed to the eyes of the observer. A single 
telescopic tube in front receives rays from 

object being examined. These rays 

it by prisms so that each eye views 

ime image. Serews at the end of the 

vox are used to adjust lenses and prisms, 
after which the hands are left free. 


Replacing Rotted Stumps 
of Telegraph Poles 


A NOVEL method of replacing the 
rotted portions of telegraph poles 


cently has been adopted in Europe. 
‘A tripod is constructed to hold the upper 


ion of the pole in place while the stump 
is sawed off near the ground. ‘The rotted 
stump is then removed and a new one is 
substituted. 

‘The two parts then are connected by 
means of bolts or braces and the job is 
completed without taking down the entire 
pole and thus causing a delay in the service. 


Govessarext agricultural experts are 
interesting Southern farmers in a 
plan to convert unmarketable sweet po- 
tatoes into fine brown commercial syrup. 
Heretofore undersized potatoes bave been 
discarded as waste or plowed in to fer- 
tilize the ground. 


Pegs from Waste Lumber 
Save Railroad Ties 


“THE se of pos cut from waste Lumber 
to plug the holes let in railrond ties 
after the steel spikes have been pulled is 
fone of ‘the recent developments in. the 
nation-wide movement for lumber con- 
servation. ‘The pluga serve to prevent the 
Starting of decay’ in the ties. 

Tn the lumber industry it is often noces- 
sary’ to alter rail lines, necessitating. the 
Pulling of spikes and relaying of ties, It 
the spike holes are left open, water soon 
enters and starts infection. By plugging 
up the holes a longer period of service is 
obtained from the ties 

‘The cutting of the wooden pegs from 
waste humber ia the result of an effort in 
‘wood saving and has received the hearty 
ceadorsement of officials of the U. 8. Forest 
Service, which is seeking to conserve the 
diminishing lumber supply of the nation. 


‘The ideal way to bathe. Exercise—running, splashing, swimming—drives the blood to the skin surface and prevents chilling 


How to Take a Bath Scientifically 


By Guy Otis Brewster, M.D. 
Fellow American Medical Awsociation 


(OME of us bathe twice a day, some 
‘of us once a day, and some of us still 
stick to the old’ fashioned. Saturday 

night schedule, 

‘But mort of us, T know, do not 
understand how, when, where and w 
should bathe—at least we do not under- 
stand the underlying scientific answers to 

Yet baths, particularly 

the seashore or in the 

ea decided influence, 
on our health. 

‘Once Thad a patient—a member of one 
of America’s most famous families—who 
took a cold plunge 
ning throughout th 
tue complaining of frag 
irritable that hisrienda 
avoided 
busin 
dquarreled with him 
‘constantly. ‘The whole 
trouble with him was 
that he" didn't. know 
how to bathe. For him 
the cold baths were 
poison, 

To keep wel, every 
‘man and woman should 
understand. the bath 
tub route to health— 
what a bath is and how 
it acts, its scientific 
reasons for being. And 
for such an understand 
ing, a knowledge of the 
akin, its structure and 
functions, is esentia 

‘This holds true at the 
bathing beaches, as well as in the 
bathtub. “How many of us realize that 
‘here are more than 126 different kinds 
of skin diseases and disturbances, and 
that the majority of these diseases are 
treated. by physicians immediately 
after the summer bathing season? 

Most persons think of their skin 
merely as a covering or adornment for 
‘the body. “Asa matter of fact the skin 
is a highly sensitive and complicated 
system of nerves, fat, glands and blood 
Yessels, designed for our protection. 
‘The outside layer of skin is a sort of 
armor made af a succession of plates 
overlapping each other like fish scales. 
‘The under skin is a layer of 


ally 


tion of this layer of fat is one of the eauses 
of individual reaction to beat and cold, 
either from water or air. 

Thave a stout patient who never can be 
convinced that his slender little wife feels 
warm in light clothing in cold weather 
when he, heavily dressed, ix suffering with 
the cold. The secret of her warmth is that 
she is a woman, Women are blessed with 
‘more evenly distributed layers of fat under 
the skin than men—a fact that is re- 
sponsible not only for the more delicate 
contours of body and limb, but also for 
their ability to remain in ‘the water at 
Dathing beaches when strong men tum 
blue with the cold. 

Between the outer, acaly layer of skin 
and in the inner layer of fat is an amazingly 
complicated system of blood vensels, 


lymph vessels, lymph spaces, ofl glands, oil 
ducts, sweat follicles and sweat ducts, Upon 
the proper funetioning of these depends not 
alone beauty of complexion, but also health 
‘and comfort. | Improper bathing may seri- 
ously interfere with the normal operation 
of this intricate akin system, Proper bath- 
ing will aid it. 

In the twenty square feet of skin in one's 
body are more miles of sweat and oil duets 
than a person could run in a day, The wmall 
blood vessels of the skin twine around 
sweat follicles and oil glands so that per- 
spiration and oil can be taken from the 
blood. “Upon the proportionate mixture of 
cil and perspiration depends the softness 
and smoothness of the akin. 

Now let's see how water of various tem- 
‘perature effects this intricate skin mechan- 
ism. 

Do you know why 
you feel that pleasant 
warm glow a few mo- 
ments after a cold 
bath? “Cold water 
closes the akin blood 
‘vessels and drives the 
blood into the large 
arteries and veins of 
the body, Thus the 
‘surface of ‘the skin be- 
comes chilled. ‘Tem- 
porarily there in noth: 
ing to warm it up. 
‘Meanwhile the internal 
‘organs are overheated 
‘because of the abnor 
mal influx of blood. 
‘The return of this blood 
to the surface brings on 
tthe tingling, warm nen- 
sation that makes the 
cold plunge seem worth 
moment or two of discomfort, Acti- 
ally, that sudden shock of cold water 
may be distinetly harmful, 

A hot bath reverses the process, It 
draws the blood to the surface. ‘Then, 
when you step out of the bath and be- 
gin the rub-down, the evaporation 
rapidly cools the skin. Immediately 
‘the cooled blood travels inward, and 
you feel cooler, paradoxically, ‘than 
‘you would after'a cold bath. 

Water that is too hot of too cold 
shocks the body, and should be 
avoided—a fact that is not understood 
for ignored by an amazing number of 


persons. 

‘One of these is 2 noted polo player 

who came to me last October with a 
(Durn to page 96 
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formed this hu 
100 feet deep, in. th 
~ "field of Arkansas, where vil spouts from the earth at 

the rate of 100,000 barrels a week. The pleture at the 


Arkansas Oil Gusher Demolishes Well, 


rater, 600 feet in dian 


Compressed Air Tests Model Planes 


COMPRESSED air is wed to reproduce 
‘actual flying conditions in the newest 
{ype of wind tunnel, designed by Dr, Max 

technical assistant of the National 
[Advissry‘Consates for Asronsutls, und 
recently operated for the first time at 
Langley Field to test models of xeroplanes 
tind 0 determine the effect of varying air 
‘currents. 

In previous air tunnels, which use air at 
atmospheric pressure, the data obtained 
ave only proportional results, It was 
ecessary for denigning engineers to com- 
pute from these figures the actual effect on 
a large plane, Dr. Munk conceived the 
idea that if the pressure were increased on 
the air as it rushed past the model, the 
effect would vary, After much study he 
‘was uble to determine the correct pressure 
which would require no juggling of the 
figures obtained in a test of this kind. 


huge compressed air tank 
i'm cylindrical test. chamber in which 
model airplane is subjected to varying air 
Currents.” The air ie circulated by means 
‘of a suction fan as shown in the diagram 


‘The cylindrical air tunnel of five foot 
diameter, differs in construction from those 
already in use, in that itis contained within 
'& monster compressed air tank in which the 
pressure can be maintained at from 200 to 
450 pounds per square inch. ‘The circula- 
tion of the air is obtained by means of a 
large suction fan that causes a velocity past 
the model of 90 miles per hour. From the 
readings obtained by instruments, deter- 
ining drift, life frietion and other effects, 
the individual characteristics of any model 
sre directly obnerved, without the necesity 
of reale corrections. 

Various conditions ean be simulated by 
varying both the pressure and the speed of 
the air. A combination of the two methods, 
it is said, will make possible more accurate 
study of air currents as affecting aeroplanes 
‘and will assist greatly in perfecting methods 
of airplane construction and the art of flying. 
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raying the derrick and much fo 


destroying hundreds of thousands of barrels of oil. 
Every known human agency 


‘employed vainly to 


- 


Electricity Heats Water as 
Faucet is Turned 


IMPLY turning a faucet switches on 

‘the current of a new type of electric 
water heater and instantly supplies hot 
water for the kitchen, bath or lavatory in 
which itis installed, 

Opening the faucet allows the water to 
flow through the heater and trip a switch 
as it flows. This eauses the electricity to 
‘pase through aixteen heating elements that 
‘transmit their heat to the metal in the small 
tubes through which the water flow 

‘When the faucet is turned off, the witch, 
flies back and turns off the electricity. ‘The 
implement is said to be economical because 
of the fact that it heats only as much water 
as is wanted for immediate use. ‘The ele- 
ments cannot become overheated because 
the water is in direct contact and absorbs 
the heat as fast as it is generated, 


Sparrow Is a Ragpicker 


N_ OLD sparrow’s nest recently found 

jn an apple tree at East Cleveland, 
York, England, was found to be com- 
posed of two shoelaces, an old railway 
icket, three stamps, a safety pin, three 
jeces of red cloth, finger of kid glove, half 
cigarette, part’ of a photograph, and 
alf a yard of bandage. 


Opening Huge Crater 


stop the fire, Finally the well “sanded up," accomplishing what 
‘man was unable to perform. 

In this immense hole lie the derrick, boiler, tools, and tankage 
of the well. The crater was formed in about 24 hours, creating a 
‘spectacular display. Great quantities of mud and rocks shot sky- 


was reported recently by 


600 Feet in Diameter 


ward, and a geyser of water and oil spurted from the center until 
the throat of the monster became choked at the bottom of the well. 
‘The well was a total loss. But the vast hole in the ground has 
been purchased by a company which will use it as an earthen 
storage tank with a capacity of 1,600,000 barrels of crude oil, 


Largest “Upside Down” Telescope 


“THE perfect operation of the largest 
“upside down” telescope in the world 


plane mirror thirty inches in diameter at 
the lower end of the tube, This mirror is 
rotated by clockwork at a rate of 360 de- 


Frank 


‘Soap is inserted 
nan aluminum 
cylinder at 
tached to hot 
water faucet, as 
shown inthe 
‘iagram 


Soapy Water Sprayed by 
New Garage Washer 
SIMPLE and yet effective method of 


filler of Colorado Springs. 
‘The washer consists of an aluminum 


section of ordinary garden hose serves to 
yy the soapy water over the parts to be 
leaned. 
‘The force of the water entering the 
linder dissolves the soap. The jet of 
ter from the hove quickly removes oll 
snd grease from surfaces and out of crevices 
jhich it would be difficult to reach with 2 
rush. 


Schlesinger, director of Yale University 
Observatory, New Haven, Conn. The 
telescope is’ employed. to determine the 
light-eurves of fuint, variable star. 

‘Advantages of the novel mechanism are 
convenience in operation and. greatly re- 
Aduced cost as compared with the telescope 
mounted in the usual way. In addition, it 
Ikeepe the image stationary both in position 
and in orientation. 

‘The telescope being used at Yale is 
described by Doctor Schlesinger axa 
Loomis “coelestat telescope” because ofits 
ability’ to keep the image stationary. It 
Consists of «16 inch photographie objective 
and ten inch visual objective lens both of 
8 feet focal length mounted in the same 
tube which is pointed downward. Images 
are “fed” into the telescope by means of 


‘grees every 24 hours and objects are kept 
stationary on the plate by rotating the 
Intter at the same rate. 

Images from the lenses are formed in an 
‘observation room at the top of a massive 
tower 60 feet high. Electrical connections 
permit the observer to manipulate the 
telescope from the observing room. 


Dyes Tint Living Trees 


COLORING the wood of growing treea 
‘with aniline dyes is one of the recent 
achievements of science in producing tinted 
lumber, Nearly any color can be used, 
‘A.lanting hole ia bored through the foot, 
of the tree trunk. After the lower end of 
tthe aperture is plugged up, the dye solution 
is poured in, filling the hole to the brim, 


Soon the entire tree absorbs the coloring. 


"How Much Do You 


Popular Science Monthly 


Know 


about Science? 


Thirty Questions and Answers to Test Your Knowledge 


Answers to questions asked in this ar 
Tice appear on pages 97 and 98 


Electricity and Radio 
ow knowledge of electri 


hhas been revolutionized in the past 
few years by the discove 
tricity is really composed of little particles 
called electrons. If anything is charged 
with electricity that means merely that it 
hhas electrons on it, 

What do you imow about them and 
about how they are applied to your every 
day life? 

How do we got electricity? 

‘What is the difference between alter- 
ont and direct current? 

‘makes the noise of thunder? 

it makes the electric sparks when 

troke a cat? 

5, What makes electric fuses burn out? 

6, Why do electric light bulbs burn out? 

7. What are radio waves? 

8. In it easier to send wireless messages 
{n one direction than in another? 

‘What is it you do'when you tune a 


rao 9 

10. Is there any danger of lightnin 

atti’ the root wites of & radio set? 
What Is Life? 


DD" x0" know that the human body is 
made up of millions of little grains of 
living matter so small you ean not see them 


ERE is the third series 


fee bonuler Seiease 
fonthly’s simple, searching 
questions on the fundamental 
facts of science, selected from 


of 


thousands of “queries from 
our readers. Answer them 
to the best of your ability: 
then test your knowledge by 
reading the correct answers 
thatappearon pages 97 and 98. 


th 


without a very powerful microscope? 

These little grains are called cells. The 
living matter inside them is called proto- 
plasm. These cells make up all kinds of 
living creatures, even plants 

‘Sclentista have learned recently that 
protoplasm is not a single uniform sub- 
stance like wax or putty. It is a very com- 
plicated structure of tiny threads and gran- 
ules and compartments much like the work 
rooms of 1 factory. 

See how much you know about the 
wonderful workshops of your body 


1, Does all if come from previous life? 
2: Has living matter ever boon created 
articially? 


flower 


part of the bodi 
trical and chemical changes take place in 


8. Why ie water necnary to ie? 

4 Wall monkeys ever become ment 

83: Why doos a eat always fall oni foot? 

8: Can insects communicate with each 

St 

7 How do bees ating? 

& Why do math bas keep moths away? 

8: Why are holes put in the bottoms Of 
ta? 

That is yeast? 


The Story of the Mind 


70 


WHEN, we get into the story of the 


mind we deal with the most efficient 


‘machine, Certain elec- 


e mind and we call’ them thoughts 
imilar electrical or chemical changes are 


what direct the movements of the body 
and govern human action. 


‘A whole new science has been built up 
‘ound the idea that the mind can often 
‘unconsciously. 


|. What is the brain made off 

: What are the nerves made of? 

Where do thoughts come from? 
animals think? °° 


»\\Scientists Mine Precious Radium from Petrified Trees 


‘THAT precious 
radium can be ex- 
tracted from the 
trunks of | petrified 
trees found in West 
em Colorado isa 
‘comparatively recent 
discovery by scien 
tints which, promises 
toincrease the world's 
meager supply ofthis 

Petrified trees, 
‘standing in the posi- 
tion in which they 
grow and completely 
covered by sandstone, 
have been found to 
contain large quanti- 
ties of uranium oxide 
and vanadie oxide, 


the material being 
required to. produce 
fone gram of radium, 

Millions of years 
ago, the movements 
of the earth's crust 
caused areas covered 
with vegetation to be 
submerged. Rivers, 
running into these 
tree covered depres- 
sions filled them with 
silt and sand, Gradu- 


7 


‘dlasticity, rotation and kinetie energy. 
‘inating articlewill help you improve your game 


ally the loose sand 
war tured to stone 
by pressure and the 
cementing process 
due to chemicals in 
the water, The ura 
znium compounds sus- 
pended in the water 
gradually were de 
Posited in the calls of 
the trees. The wood 
disappeared, and in 
fits place was left a 
mineral called car 
notite, still retaining 
the form of the orig- 
inal tree 

Tn time the water 
receded to lower 
levels, or the land 
rose ‘and there re 
mained the dry sand- 
stone hills in which 
‘were imbedded the 


Sed fee petrified trees, com- 

Vides overs Posed of carnotite 

deep Colorado canyon and. other mineral 
substance. 


ity. momentum, 
"This fas 
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How Nature Designs Living Gliders 


“The fying mar ofthe 
Sunde alae nthe 
Eswelndien has's {00 The giders_ whic 
Struin extending from on Ha vente ee 
Sete to ta and supe man Bat 

sted by the, des 


ove ie the small " 
Aoows i tes cathe Sunda Tolendes In 
eae sduitons, when tie 
rently comp ithe lonely feed 
Tinahapie a of te gs fll of 
Fennel eS alike a diihle 
see atte in ts oxy murace 
Sees ee ene area Inreaned 
Soll 13h Thowt ever tinea 


onthe | creature 
jumps from a tree it 


‘only’ small motors, 
have their counter: 


parts inthe anioals 
ometimes tore than End shes shown om 
200 feet in its descent this "pce nature's 


own living gliders 


<< . 
‘Above are shown the small 
‘muscles used by two types 
of flying fish in spreading 
the large pectoral! or side 
fine for gliding. It is be 
Tiewed probable that” th 
fishes also vibrate 
ke fine - while 
They ean fy 


‘The familiar American fly 
ng squirrel, shown below, 
often may be seen gliding 
through the air from the 
top of high tree to some 
lower levels Peculiar ca 
LHlages attached to the base 
‘of its hands spread cut a 
winged gliding membrane 
fon each ‘side of the body 


Like the lying frog. this 
litle gliding drogon called 
Draco, adopts the dirig- 
ible principle in. ight. 
‘Phe dually rigid riba are 
Employed to. spread out 
Wwing-lite membranes frors 
tach side of the snake like 
body. Simultaneously the 
dragon pumps these folds 
of akin Full of air. Whene 
Se cats tee whee ate 
fied close tothe body. 

‘These queer erentures are 
able to cover distances up 
to 00 fect in one Jump 


In this species of salt 
water fiying fish, known 
fs Exococtis, the large 
fide fine serve like air 
Plane wings i prolonged 
Bliding, as shown above. 
‘The tall fin drives the fol 
‘pot only through the water 
but out ef it. While the 
Bah ie. swimming gliding 
fins are folded to the body. 
The tall fin drives like @ 
propellor until the speed 
increased sufficiently to 


hurl the fish out of the 
Water, Then fine are spread 


Harvester Travels on Land or Sea 


SEA and land boat goes into operation 

soon at Leesburg, Fla., for harvesting 

of sawgrasa, used in the manufacture of 

‘The machine reaps the grass 

wa it into the hull, where it is eut 
‘and blown into a freighter hold, 

‘When afloat, the machine is propelled by 

two stern paddle wheels. A pair of con- 


tinuows treads operate it when near the 
‘shore. The body is a flat bottomed boat. 
‘A frame on the forward end carries a cutter 
bbar and overhead reel like a reaper, hinged 
‘0 that they can be raised or lowered to suit 
existing conditions. 

‘The machine has eight speeds forward, 
two reverse, and a draft of 5 inches 


Car Window Wiest Helps Motorman 


N THE street cars in Milwaukee, 
‘@ novel glass wiping device recent 


window free from rain and sleet. ‘The wiper 
‘makes it possible to clean the outside glass 
surface from within the ear. It ie operated 
by slightly turning a handle located on the 
Inside of the window frame. 

‘The wiper its 
rubber in 8 


the outer end of an arm of steel which 
passes through the window framing. The 
device serves as a protection to pedest 

‘who might otherwise be obscured by rain, 
snow or sleet on the ear window as well as 
‘a nufequard for those within the ear. Photo 
‘graph at right shows the device in operation. 


Destawno for fast freight service, an eight- 
‘wheel motor truck has been put in opera- 
tion in San Diego, Calif, Its speed is 95 
rillea an hour. 


Rubber Bands trom Old Inner Tubes 


WAY to utilize old rub- 
ber inner tubes anda 

‘machine to carry out the idea 

hhave been invented 

by C. B. Martin, of 


Seventy pounds of rubber making about 
20,000 bands ean be manufactured 
hour's time with this ma 


Canton, Ohio. ‘The 
machine is designed 
for cutting tubes cross 
sectionally into bands 
by means of a circular 
knife, 

Bands of various 

may be cut from 
ieyele, - motor-cycle 
and automobile tires. 
‘The inventor in the 
photograph at the 
right is shown testing 
cone of the bands cut, 
by machine from tire, 
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Simple Scissors Sharpener 
Produces Keen Edge 


FEW strokes 

over a hone 
are atid to be 
sufficient to put a 
skeen edge on acis- 
sors blades in- 
serted in this new 
sharpener. The 
device holds the 
blade at. the 
proper bevel to produce a cutting edge 
when it is pushed over the hone, 


Hub Tire Absorbs Shocks 
with Less Wear 


TO, PREVENT punctures and wear 
without eliminating the desirable qual- 
ities of the pneumatic automobile tire, a. 
Baltimore manufacturer has devised’ a 
pneumatic tube that fits around the hub in« 
‘stead of around the rim of the wheel. A 
solid tire is used on the rim. 

“The new tire is a combination of tube and 
tire. It carries the pressure of the spokes 
from the outaide just ax ordinary tires, do 
from the inside, ‘The rim of the whee! is 
fitted with a narrow solid rubber tire such 
as is found on trucks. 

‘The solid tire on the rim wears longer 
and has less retarding tendency than a 
pneumatic tire. At the same time the inner 
cushion about the hub serves as readily to 
absorb the shocks. 

‘The illustration shows the tire both when, 
in place and when demounted. 


Cheese Cloth Table Dries 
Camera Prints Quickly 


A, HOME made camera print drier which 
overcomes the amateur's usual diff 
culty of rapid drying, performs the opera-| 
tion without causing the films to curl 

A square frame made up of four pieces of| 
‘wood is set upon four legs, two of which ara] 
longer than the others to permit the liquid] 
to run off the surface. Cheese cloth is 
stretched aver this frame and upon the} 
cloth the prints are laid, picture side down. 

‘The circulation of air through the cloth] 

il jd drying. The fact that 
prints can be dried with the picture 
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Your Brakes and Your Safety 


How Every Motorist Can Insure Against Costly Accident by , 
Simple Methods of Inspection and Repair at Home 


By F. A. Platte 
Instructor, Physica Departement, 
Columbia University 


‘OU are driving at moderate speed, 
‘say 80 miles an hour. The road is 
clear. 

Suddenly ‘a large truck backing 
out of a side lane, emerges with 

roar about 70 fect ahead on 

‘astretch of road where you can’t 

turn out, 

Instinetively you jam on your 
brakes and pray they will hold, 

But do you know they will? 

In the answer to this ques 
tion lies the safety not only of 
yoursel{ but of others. You may 
find yourself in this situation any 
day. Even in the course of an 
ordinary day's driving you are 
forced to stop suddenly many times 
If you don’t know your brakes are in 
perfect condition—it you only think they 
are, you have no right to drive a car. 

‘You may pay for your carelessness at any 
moment with your life, Or you may take 
the life of another. It is a needless risk, 
‘when brake inspection and adjustment are 
10 simple. 

Most drivers have some idea of the prin- 
ciple of the automobile brake. It consists 
of pressing a stationary surface against 
a revolving drum, and thus retarding the 
drum by the force of friction. ‘There are 
two points on each rear wheel of the ordinary 
automobile where this friction is applied; 
the outside of the brake drum, where the 
foot brake band grips, and the inside of the 
drum, where the band of the emergency 
brake functions. 

All that is necessary, then, to have 
brakes in perfect condition is to see that the 
friction is applied properly, And the factors 
on which this proper 


friction surface all around when 
the brake is applied; drum and 
Drake linings free of oil and grit, 
and linings that are not too worn, 
oF smooth, 

‘When an automobile is deliv 
ered by a manufacturer the 
brakes, in meat eases, are per- 
fect in these respects. Usually 


When brakes failed on a downgrade, this machine 
crashed into a street car, killing one man and perma 
ently injuring two others at Cincinnati, Ohio 


they are adjusted and ready for action, 
After that it is up to you to keep them so, 

‘This entails periodic inspection on your 
part. From the very start make it a prac~ 

tice to inspect your brakes frequently. 

Don’t wait uniil an aceident jars you 
into it, In this inspection the moat 

\, important item is that of clearance, 

for most of the trouble with 
Drakes is caused by the bands 

‘being too loose or too taut, 

‘The correct clearance between 
the band and the drum is about 

1/64 of an inch and it should be 

uniform all the way around, If 
itis not uniform the brake lining. 
will wear in one place, while the 
rest of it will fall to function prope 
erly when the brake i applied, If 
the band is too tight it will “drag” 
and suffer needless wear. If it is too 
Joose it will fil to grip the drum hard 
or fast enough when you want it to, 
‘The amount of clearance also has an 
Important bearing on the rest of the break 
ing mechanism of the ear. A brake band 
that is too loowe re- 
quires abnormal pres- 
sture on the brake pedal, 
‘This pulls the rods and 
levers out #0 they ap- 
proach a straight line, 
and lose the leverage 
necessary for the most 
‘Mficeat braking power. 

‘Clearance inspection 
fs an easy job. With 
the ordinary artillery 
‘or wire wheels you need 
simply look between 
the spokes to examine 
your brake drum and 
see how far the bands 
and drum are sepa 
rated. If your car ix 
equipped ‘with dise 
‘wheels it will be necessary to re- 
move them for a clear view of 
the brake, a task that requires 
only a few minutes, 

If you find your brake has not 
the proper clearance what then? 
‘The answer is found in those two 
little nuts above and below th 
spring at the open end of the 
brake band. ‘They are the ad- 
justing nuts. A turn one way 

ill loosen them and give addi- 
tional clearance to the band. A 
turn the other way will tighten 
the band. ‘The spring is there to 
keep the brake lining away from the drum 
‘when the brake is released. 

If the clearance is allright, if the frition 
apparently is distributed evenly when power 
{s applied, and still your brake doesn’t func 
tion properly, then turn your attention to 
the condition of the lining. Even the 
sreatest of care in washing and oiling the, 
car will not prevent grit and oil from work- 
ing in on the brake lining, By unscrewing a 
few nuts on the brake band you can remove 
‘the band readily ior inspection of the lining. 

If the surface of the lining is glazed by oll 
the finish can be restored by soaking the 
ining in kerosene. ‘The oil that causes the 
trouble usually can be traced to the rear 
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axle, A new washer between the axle hous- 
ing and brake drum should rectify this 
trouble. A file will remove any grit that 
may have become embedded in the lini 

If the br: 
cially after long trips over dirt roads, their 
life will be greatly lengthened. But even 
with the best of eare, the brake linings in 
time will hecome too worn to permit adjust- 
ment and will have to be replaced. 

Replacing brake linings ean be done in 
the home garage, First select a good lining. 
‘The best types are made of as- 
estos, with a woven eopper wire 
base, and are waterpoof. Care 
should be taken to order the 
proper width, Most manufac- 
turers issue ‘charts indicating 
the exact width of linings to be 
‘used with each model of ear. If 
you haven't access to such a 
chart be aure to measure your 
Jining accurately, then order 
about 14 inches. more in length 
than the inside circumference of 
the band. You will see why pres 
ently, 


Installing New Lining 


After removing the band, 
place it in a vise and clip off the 
rivets that hold the lining with 
4 cold chisel, The old lining 
then will drop out, 


Now you are ready to install apsusmine’ 
the new lining. Cut itso that it TURMBUCRLES 

will project % of an inch beyond: 

fone end of the band, the other 

fend being tinh, -Now draw thin exranoine ANOS 
Drojecting end back and rivet it The upper diagram shows the three adjurtment devices of 


to that both ends of the Kning 

will be flush with the corre 
sponding ends of the band. 
Naturally a loop, or hump, will 
remain somewhere in the circle 
between the ends, This is where 
‘your extra length comes in. Press thi 
Gown. You will find it compresses just 
enough to make a tight fit against the 
‘band all the way around. This will ob- 
vinte the pousibility of hollows which 
would impair the efficiency of the 
brake, 


Center Rivets Come First 


Up to this point only the ends of 
your lining have been riveted to the 
band. Now complete the riveting all 
the way around, first putting in the 
‘center rivets, then the remaining rivets 
midway between those already in. If 
‘you rivet from end to end in one direc 
tion you will have trouble compressing 
your lining evenly. 

‘The rivets, of course, should be 
countersunk. That is, the head, al- 
‘ways placed on the inside, should be set 
in about half the thickness of the lin- 
ing. You ean provide for this with an 
ordinary countersink when drilling the 
hholes for the rivets, This is an impor- 
tant point, because if the rivet head is 
flush with the inner surface of the lin- 
fing it will Iessen the friction on the 
drum because of its smoothness, eaus- 
ing the brakes to screech when they 
fre used. 

Having fitted your new lining, re- 
place the brake band by screwing 
back the nuts yon took of to re 
move it. When this ie done both rear 
‘wheels should be jacked up; and you 
‘will need a helper for the final adjust 
ment. He should he in the front seat 
to step on the brake pedal while you 


the emergency brake. 
he brake bond 


turn the wheels by hand. Carefully tam 
the adjusting nuts on both brakes until the 
resistance is the same on each wheel when 
the pedal is depressed. This is important, 
‘because if the brake is tighter on one wheel 
than on the other it is likely to cause skid- 
ding to one side as well as reducing the 
braking power. 

‘When everything is adjusted run the car 
‘out on a dry pavement for.the final test. 


FOOT BRAKE 
EXTERNAL BAND 


‘cross rece 
Ses PULL ON 


ety 


CONTRACTING BANDS’ 


EMERGENCY HAND BRAKE 
INTERNAL GAND 


the service brake: the lower diagram, the two adjustments of 
‘The turnbuckies usually should be left 

lslone, an adjusting should be done by turning the aut neat 
If thls wall not accomplish the parpore a new 

lining probably is needed to make the brakes work right 


sons Eh 


‘Will Your Brakes Stand These Tests? | 


umber injured ip eetimated at 3 
eo 
‘lop more than four tsnes the number eased by, 

| failrond trains and seven ses the number caused 
AT the Blame forthe maority of thee deaths 


and injuries is laid to inefective brakes. In fact, 
the menace of faulty brakes has become a0 seri 
tus that a number of the larger American cities 

fected campagne against them. OF 806 
rates tented during = recent brake test week 
at Trenton Ny ed oe 
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Drive about 20 miles an hour and apply the 
brakes. See if you can stop within 30 feet. 
Try this several times, starting and stop- 
ping quickly. If your ear stops within 30 
feet your brakes are safe. 

‘Now for the emergency brake. ‘This 
‘operates inside the drum, deriving its frie- 
tion by means of an expanding shoe. That 
is, your emergency lever forces the lining 
against the inside of the drum by power 
applied as a push from within, instead of 
gripping the outside with a pull, as in the 

ease of the foot brake, 

‘Since the emergency is used in- 
frequently, compared with the 
foot brake, it seldom needs 
adjustment. You ean tell 
‘whether it isin order by trying 
it out on the road. If it does 
rot work properly, the best thing 
fs to let an expert fix it, since it 
fs much harder to repair in the 
hhome garage than the foot brake, 


What to Let Alone 


‘We have considered here only 
tthe friction parts of the brake. 
In addition to these parts there 
are brake rods, levers, threaded 
forks and turnbuekles, which 
constitute important parte of the 
braking mechanism. These, 
however, should be left strictly 
alone. ‘They will have been ad 
justed by the manufacturer #0 a8 
to produce the best possible lev- 
erage on the brakes, Any une 
skilled tinkering is likely to 
throw this leverage out af por! 
tion and as a consequence you 
may find yourself exerting a 
straight pull om your brakes in- 
stead of getting the advantage of 
a lever.” Your braking power 
thus will be dizninished, 

If_your brakes are 0 worn 
that you find it necessary to shorten 
the rods by manipulating the turn- 
buekle—that threaded connection be- 
tween the two parts of the rode—what 
you need is new lining. 


U. S. Bureau to Lengthen 
Life of Batteries 


HY storage batteries fail at erti- 
cal times,” is the subject of & 
searching investigation recently under 
taken by the United States Bureau of 
Standards under the direction of Dr. 
G. W. Vinal in an effort to save auto- 
mobile owners inconvenience and 
expense. These researcher, it is exe 
pected, will lengthen the life of all 
automobile storage batteries. 

Battery failure frequently is due to 
‘small impurities in the acid used, To 
correct this fault, the Bureau will pro= 
pare acid specifications that can be 
maintained easily. One part of plati- 
num ina million parts of the acid will 
shorten the active life of a battery 
considerably, experiments have shown, 
ron also has a bad effect. 

‘The Bureau is studying the efficiency 
‘of commercial electrolytes sold under 
trade names and frequently colored 
gaudy hues, Some ot these, according 
to Dector Vinal, are damaging to 
batteries beeause of impurities present. 
‘Tests are being madeof commercial bat 
teries in common use. Only about half 
fof these come up to the performance 
Standards set by the Bureau in various 
branches of military and civil service 
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Stock Feed Value Tested 
by Goats’ Breath 


UNUSUAL experiments in feeding ani 
mals are now being made in Scotland 
to determine the best and most economical 
method of stock-feeding and to reduce loss 
of animal life through nutritional diseases, 

Goats are used chiefly in these experi- 
ments. To the horns of the animal is at- 
tached a mask provided with an inlet valve 
which admits air and another valve which 
passes expired air into a rubber bag. 

‘When expired air is analyzed the amount 
‘of heat produced by the animal indicates 
the amount of food being used up. Whether 
the food supply should be increased or de- 
creased is thus determined, Various kinds 
of food are tested also, 

Knowledge of nutritional disorders is es- 
pecially valuable since much ill health of 
‘human beings is believed to be due to mal- 


nutrition, By learning the eauses of the 
diseases in animals scientists believe that 
many human disorders may be prevented. 


Texas Cities House Bats to 
Fight Mosquitos 


AMUNICIPAL bat roost at Austin, 
‘Tex., houses thousands of bats, each 
of which’ eats an average of 260 malaria 
monquitoos a night. Since scientists. say 
that a colony of bats will eradicate malaria 
{in any locality, the animals are housed and 
Protected in Austin and other Texas cities. 


3 


> 
inn 


SW” 


cre my 


Ouku 


Orphans Draw Prize Numbers in Cuban Lottery 


ORPHAN boys are employed to draw the 
lucky numbers in the Cuban National 
Lottery, using the elaborate apparatus 
shown above. Of two globes, one inside the 
other, the inrger contains hundreds of 
‘small balls marked with the numbers in the 


lottery. The smaller globe contains other 
balls marked with prize numbers. 

‘After the globes have been spun, a boy 
releases a trap at the bottom, allowing one 
lottery ball and one prize bail to roll out. 
‘The winning number draws indicated prise, 


Two-Acre “White Horse” Etched on Chalk Cliff 


HE White Horse of Kilburn, situated on 
a chalk elif in Yorkshire, England, in 
badly in need of a new coat. ‘This may not 


‘mean much to Americans, but is interesting 

to all Yorkshiremen, 
‘The White Horse was formed by cutting 
away the turf on the 


© taroee Healt 


JREALIZING that touring automobilite 
fare often in doubt as to when they 
enter or leave a city, the Chamber of Com- 
merce of Salem, Mass., has erected a series 
of original and unusual boundary markers. 

‘The markers typify two characteristics 
for which Salem is noted—her old fashioned 
Colonial doorways, and witcheralt. The 
doorway and steps of each marker are 
about 20 feet high and the figure of the 
witch is more than life size. The design is 
painted so cleverly and in such perfect per- 
spective that it looks real to tourists who 
pass along the road 20 feet away. 


Dares nee 
Lee 


Monthly. Dr. Edwin F. 
authority on the subject, will. describe 
the newest scientific discoveries about 
‘our teeth and how to care for them. 


hillside, revealing the 
white ‘chalk under- 
neath. It covers an 
area of two acres, 
But every no. often 
the people gather to 
“scour” the horse. 
‘This is done by clean- 
{ing out the hollow so 
as to preserve its 
form. ‘The plot oc- 
eupied by the horse 
overs about 2 acres, 


Realistic Witches Mark Boundary of Salem 


‘Mrs. Mary T. Watts, 
‘Audubon, Towa 


HE average 
‘American family 
of today is the re- 


ssult of haphazard mat- 
ing. Men and women 
marry with lietle acie 

tifle thought as to their 
physical and mental 
fitness for bearing and 
rearing children. When 
the children come they 
too often are brought 


their parents 
teach other, Is ft any 
wonder that the nume 
ber of mentally and 
phywdeally unfit ine 
For years, American 
farmers und breeders 
have used scientific methods in the develop- 
‘ment of their livestock, Mi 
fare spent every year at local, 
national fairs and livestock’ shows 
judging and scoring the blue blood of the 
liventoek world. The standards of breeding 
have been raised steadily through the years. 
But what have we done for American 
children and their parents in encouraging 
periodical physical and mental examina 
tions, the keeping of family records, and 
the use of scientific standards in choosing, 
the parents of future generations? We have 
done much, but ns yet our accomplish- 
ments cannot compare with what 
hhas been done for the lower orders of 
creation. It is unthinkable that the 
breeding of the human race should 
be placed on the unfecling basis ap- 
plied to liveatock, but is there nat 


registered. 


in judging and scor~ 
ing families not only on their present 
mental and physieal condition but 
‘on the blood, training and achieve- 
ments back of them? 

‘The answer to this well may be 
found in the “Fitter Families” con- 
test conducted annually at the Kan- 
sas Free Fair under the direction of 
the two women who originated the 
“Better Babies” contests whieh have be- 
come so popular all over the country: 
Dr. Florence Brown Sherbon, of the Uni- 
versity of Kansas, and Mrs. Mary Terrill 
‘Watts, of Audubon, Towa. 

‘Their work with babies convinced them 
that to do the maximum amount of good, 
the entire family must be brought before 
the judges. ‘The opportunity eame in 1920 
‘with the invitation by the secretary of the 
Kansas Free Fair at Topeka to “put on 
some stunt” during fair week. The con- 


LL 


Seated in the enter i 


Popular Science Monthly 


Registering Human Pedigrees 


How Kansas Developes Fitter Families; 
A Remarkable Experiment in Eugenics 


“By Arthur Capper, U. S. Senator from Kansas 


‘The Eugenics Building at the Kansas Free Fair, where families are judged and 
“Bitter family” surrounded by examiners 


test, with the motto, “Fitter Families for 
Future Firesides,” was decided on and an 
entire building was turned over to them at 
the fair. 

Tt can't be done," declared some, “You 
ean get the baby for examination and scor- 
ing for he ean’t help himself, but when you 
ask for the entire family they just won't 
come.” 

But results proved these assertions 
‘wrong. In three years 75 families—a total 
of approximately 300 persons—have been 
examined and scored, 


year sco “Fiter Families” contet— 
page lng a nes 


‘Next month this startling experiment in eugenics 
pbs semen of atanewide ntreatwe the 
Kansas Fair opens. The movement which began 
| ss sal way ia meeting with tremendous national 


“Tin siete jodging of familie ain the 
spandarin of uma ‘renin. ata ie sock 
hows now are improving our herds? Read Senator 
Cippers snewer sad ae what you think about it 


and women have given their services 
gladly. A staff of 18 men and women 
handle the examinations and tests, 

The examination and tests occupy ap- 
proximately three hours of each individ- 
uual’s time. When completed, the results 
Justify the effort, for the 12 pages of the 
record contai a complete statement of the 
known history and the present mental and 
physical condition of the entire family. 
‘The history blank bearsa full account of the 
health, education and achievement of every 


Dr. Florence B. Sherbon, 
University of Kansas 


member of a family. 
Another sheet of the 
record shows the re- 
sults of the intelligence 
test, and an examina 
ion by © paychiatric 
specialist of the nerve 
reflexes, emotional and 


intellectual responses. 
A thorough structural 


including strength tests 
and measurements, The 
medical record gives 
the results of a com- 
plete physical and or- 

icexamination, with 
blood pressure, hema 
globin blood test and 
the Wasserman blood 
test, Every member of 
the family Is examined 
and an eye, ear, nove and 


by a dent 
throat sper 

‘The fact that families return for a vecond, 
and even a third examination, shows the 
parents are genuinely interested in rearing 
young men and women who are physieally, 
mentally and morally fit to assume the 
future of the nation, A tremendous for- 
ward step has been taken in Kansas, and 
there is no doubt that from ita compara- 
tively small beginning the movement will 
spread to large proportions. 

No growing boy or girl or young man 
and woman ean fail to be impremed and 
influenced by these lessons, 40 vividly 
presented, on the value of clean liv- 
i, healthy bodies and fully 
equipped. minds, The germ of 
eugenic thought has been planted 
and will bear fruit when marringe 
time comes, and in the training of 
future children. 

But Kansas is only one of the 48 
states of our nation. Numerous inter- 

te marriages oceur daily, and mar- 
jage as a whole is one of the big 
problems of today. Uniform state 
and national marriage Inws promise 
todo much toward solving this prob- 
lem, but we must rely upon eduea- 
tion as the greatest force for obtain- 
ing the maximum benefit from such laws. 

‘Sweeping reforms cannot be accomplished 
overnight. Only through conscientious, 
painstaking work can the standards of the 
American family be raised. 

There should be no thought of eliminat- 
ing sentiment from the choice of mates and 
the bringing forth of children, but the future 
generations can be trained to give these 
matters the serious consideration they de- 
serve, instead of following the blind sexual 
impulses which so often control marriage. 
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Science Lifts the Housewife’s Burden 


Unit of a. new. time Band. attached 


saving egg beater. The pointed handle that is 
spring, pushed down through 
top to bot the 


or of the kitchen cabinet serves at a conve 
fast table in newly designed builtin 

Unit for the home. The seats shown above fold back 
‘agninst the wall, completely out of the way 


y 
‘he universal SS 


in designed to fit 
of any size. Tt can be 


equipped with electric 
fecket and switch which 


‘The safety razor idea now is being A container fixed to the top of this save steps in turning the 
Set acncing 2 Tig maiming Aron et ce tg fe Sar atest 
bbath brush or spray, — {PRincerted ‘by removing center soft soap. Screwing down the con- ff, Through the socket 
shampoo spray or shower ‘screws and snapping it in place cap forces soap to the bristles the wire can be con- 


tainer 
bath.” Cross section mre peri hs nected with any source 
shows the graduated in- . ‘the top of the brush GFcurrent that 1 within 
terine surface of rubber reach of the user 


New Postmaster General Is Radio Fan 


D122 reports trom branches of the 
‘postal service and from the mall plane 
vervice in all parts of the United States now 
fare received by radio in the Post Office De- 
partment at Washington, D.C. The new 


postmaster general, Harry S. New (at left) is 
shown listening in on the reports. Seated at 
the radio desk, tuning the receiving instra- 
ment, is the second assistant postmaster, 
Col. Paul Henderson. 


Portable Loop Aerial Set 
Covers Long Distances 


attained by Rutledge Mayo, of New York 
City, with the set pictured b 

‘The self-contained loop aerial is shown in 
the back of the cabinet, ‘The set consists 
‘of three tages of radio frequeney, de- 
tector, and two stages of audio frequency 
amplifieation. 


Broadcast Bat Calls 


"TO TEST out = theory that the call 
‘made by bats are heard only by ani- 
mals, bat calls were broadcast by radio 
recently in an interesting experiment at 
London, England, Receiving phones were 
placed on the ears of dogs. Tie atti- 
tude of the airdale in the photograph indi- 
cates that he has heard the bat calls as he 
is sniffing the air to find the bat's scent, 


Liner Majestic Has Automatic Radio Sets 


THE reat, White Star liner Majentic 
recently has been equipped with auto- 
matic transmitting and receiving sets which 
‘permit the sending of radio messages at the 
‘speed of 80 words per minute when the 


vessel is 1000 miles at sea. ‘The receiver 
prints the dots and dashes on a tape whieh 
later can be deciphered at leisure. 

‘The apparatus receives the words faster 
than a man ean decipher them. 
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Crew of Submarine Enjoys 
Radio Concerts 


"THEE ors of radio now reach even the 
crews of Uncle Sam's submarines. 
While the 8-60 lies ut 
Yard, at Brooklyn, N. Y., the crew seta up 
its outfit on deck’ and gathers about the| 
loud speaker to enjoy news and ent 

ment sent out by powerful brosdeasting 
‘tations in the vicinity of New York City. 


Radio on Racing Autos 4 
Prevent Accidents 


"HE latest addition to the innumerable! 
‘new uses for radio is its installa 
stomobiles and in race track pits. 
Many accidents in racing have been due 
to the fact that drivers going at terrific 


‘Arradio equipped racing car. Notehead 
je and transmitters. attached 0 
hhead gears of driver and mechanic 


speeds could not be notified that ac 

to other ears were obstructing the course 

thus making collisions with such ears in 
evitable. 

‘By the use of a radio apparatus perfected 

vs Johnson, it is possible for the| 

in constant com: 


dental 


munication with the pits, and report noff 
only information regarding their owl 
progress but also to war other drivers 
dangers in the paths of the ears 

‘Although the apparatus has been mad 
very compact, and the car installatio 
weighs only 10'pounds, no trouble has be 
experienced by cither drivers or pitmen ji 
establishing and ma'ntaining communica 
tion with each other. 

‘This device will dot btlesely prevent man; 
accidents on the race track. 
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Around the Radio Circuits 


with Jack Binns 


First of a Series of Articles Explaining New Hook-ups 


‘OR the average radio fan 
especially the man or 
woman who is just begin- 

ning to master the principles of 

radio science—there is no better 
receiver than the simple single 
circuit set. I have consistently 
advocated this type of eireuit for 
Dest all-round results; and even 
the recent interesting develop~ 
ments in new {angled “trick” 
circuits have not altered my be- 
lief, In fact, careful analysis of 
distant reception reports seems 
to show conclusively that the 

‘most consistent long distance re- 

sults are being obtained with the 

single circuit regenerative re- 
ceiver, while the more compli- 
cated circuits trail far behind. 


Ezolution in New Hook-ups 


‘Yet there is another important 
factor, aside from consistent re- 
sults, that cannot be overlooked. 
It is the tremendous lure of 
radio. ‘The real fascination of 
trying new “stunts,” of arrang- 
ing parts in new ways, of testing 
‘out new hook-ups, grips the im= 
aygination of every radio far 
Nearly every man in radio 
starts with a almple receiving 
‘et, It Is like a new plaything. 
Once he has mastered it, he ex- 
periences a burning desire for a 
more powerful receiver. If he is 
New York man, for instance, 
hhe ia eager to apread his net be- 
nd the New York and Newark 
Trosdeasting stations. "He adds 
new parts and tries the new 
trick hook-ups, He sets out to 
get Schenectady, Pittsburg, Chi- 


‘engo: then San Francisco, South America, 
Honolulu. And never will he be satistied 


‘until he hears around the world. 


‘There is little doubt that new circuits 
constitute the present ruling passion in 
radio. And who will say that the new 
hook-up fever is not an entirely Inudable 
‘one? Who knows but what it will result in 
achievements of permanent value in radio 
science? It spells radio evolution and the 
‘evolution of the radio fan. 

For these rearons, in this and 
subsequent articles T am going to 
describe und explain the various 
types of circuits, beginni 


the single regenerative circuit, 
‘and concluding with the eompli- 
‘cated neutrodyne receiver. 

It may surprise most radio 
fans to learn that when we go 
about the study of the new cir- 
cuits in a systematic manner we 
discover that all of them are re- 
lated to some fundamental 
“hook-up.” It is only when we 
Jook at them separately that 
they seem mystifying. So it ia 
my purpose to point out the 
close relationships between the 
new circuits. By doi 
lieve the mew systems 
understood better and operated 
more efficiently. 


How Circuits Are Related 


First let us take the well 
xnown single circuit regenera 
tive receiver illustrated on this, 
page with its circuit 

"The layout is very simpl 
& couple of coils, w condenser, 
and a vacuum tube with its 
‘accessories, If we take thi 


a variable resistance in a certain 
manner we have immediately 
the well known Flewelling eir- 
cuit. Compare the single cireuit 
dingram on this page with the 
Flewelling circuit diagram on 
pace $8, and you will ace at once 
1ow closely they are related, 

Now let's go a step farther. 
|. Suppose, instead of the fixed 

condensers and resistance we 
add two large honeycomb coils 
to this same single circuit regen- 
‘erative receiver, What happens? 
Immediately we get the famous Arm- 
strong “fiver,” or ax it is technically 
known—the one tube super-regenerative 
circuit. ‘The Flewelling and super-regen- 
erator look much simpler now, don't they? 

‘As a matter of fact, the Flewelling and 
Armstrong circuits are identical in effect. 
Both perform the same job, but in a 
slightly different manner. ‘Armstrong, 
‘when he produced the super-regenerator 
receiver used inductances es the main 
means to obtain the interrupting fre- 
quency on which the system is based, 
while Flewelling later used condensers for 
the same purpoce. 

Let us get back to the fundamental sys- 
tem in these three circuits. It consists of 
using regeneration to amplify the currents 
‘which are picked up by the aerial. If we 
thoroughly digest the idea we will be able 
to grasp all of the complicated cireuits 
which are based upon it. 


Fundamentals of the Circuit 


«2 voltage is Impressed across the grid cir. 
cuit of the vacuum tube, The latter has 
the characteristic quality of reproducing 
in ts plate circuit an exact duplicate of the 
current in the grid cireuit, but in a greatly 
amplified manner. What we have in the 


58 


plate circuit is high frequency alter- 
nating eurrent. 

‘Now if we pase an alternating cur- 

coil of wire, it will 
current in another 
coll which is placed in its magnetic 
field. Consequently, when we take the 
current flowing in the plate circuit of 
our vacuum tube, and pass it through 
the tiekler coil of our single eireuit 
receiver, it will feed back energy 
into the primary coil which is placed 
cross the grid and filament of the 
vacuum tube. In this case, however, 
the voltage will be higher, and con 
sequently the amplification greater. 

‘This process goes on until a point is 
reached beyond whieh the tube can 
not go further without entering = 
state of constant oscillation. 

‘Any fan who has operated a regener 
tive receiver, expecially a receiver of the 
tingle circuit type, knows that as he 
moves the rotor coil of his variocoupler 
slowly the signal grows stronger. ‘Then 
just when he feels that it is going to be 
great — bloole! Everything becomes 
Mushy and distorted, What happens is 
that the regeneration goes beyond its last 
point of stable operation, foreing the tube 
Into the continuous oscillation state: 
condition that will last as long as the bat 
terien connected with the tube have suf- 
fiefent power in them. 


Single Circuit Easy to Master 


Operation of a single circuit regenera- 
tive receiver in extremely simple. Al! that 
fs nocomary is to find the eorrect tap on 
the primary col ofthe varioroupler, then 
fine tuning with the variable con- 
ease. "Volum controled. by the 
rotor coil of the coupler. In other words, 
there are. just two adjustments—the 
condenser for wave-length, and the rotor 
for volume. é 

In describing regeneration action I 
have dealt with the induetion method of 
regeneration, in other words the electro- 
magnetic action. We can produce the 
ime effect by means of electrostatic 
coupling, although not 0 efficiently as 
with electromagnetic coupling. If we 
take an ordinary non-regenerative re- 
ceiver, and connect a variable condenser 
‘across the grid and plate terminals of the 
‘Vacuum tube socket se will get rogencra- 
tion through electrostatic coupling. Tam 
explaining this because it is necessary to 
understand it before we can grasp the 
funetion of the Flewelling circuit, 

‘As [already have pointed out there is a 


‘The Flewelling Circuit —In this case connecting 1 and 2and leaving 3 
and 4 open makes the circuit a single circuit regenerative set while 
leaving 1 and 2 disconnected and connecting 3 and 4 makes it a Flewel- 
Hing circuit’ The new parts to be added are shown in broken circles 


point in the single circuit regenerative cir 
‘cuit where signals increase in amplification 
at a great rate, and beyond which the tube 
Degins to oscillate. Here is where we come 
down to brass tacks in the super-regener- 
ative systems. If we can only prevent the 
tube from oscillating we can get_much 
higher amplification. That is pretty clear 
from the way the tube acts. The problem 
fs how to do it. 

Major E. Hl, Armstrong, after many 


From Single Circuit to a 
Flewelling Circuit 


How to Change Single Circuit Set into ‘‘Flivver" 


Abktat s secsary to change the 
single circuit regenerative. re- 
ceiver shown on page 57 into the one 
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‘The Super-Regenerative Circuit 


In this cireuit connecting across 1 and 
2, and ncross 3 and 4 transforms the 
circuit immediately into a single cieuit 
Set Slightly etter sent can be obs 

‘2 grid biasing battery shown 
in the diagram at G is used in place of 
‘the grid Teale and condenser showa in 
‘the photo diagram above. C, and C, are 
+0005 rafd. variable condensers; Ly is a 
1250 turn coil and Ly is «1500 turn coll 


‘months of experimentation, solved the 
problem by the simple process of introduc- 
{ing an interrupting frequency. He con- 
nected a vacuum tube up in such manner 
that it was placed into the permanent 


oscillating state, producing an alternating 
current of a certain dofinite frequency. 
‘Then he applied this frequency to the re- 
generative amplifying detector tube of 
the regular regenerative receiver. 


turning theregenerativeampliferonandoft 
at a rate corresponding to the frequency 
‘of the interruptions, ‘which in general 
Practice is about 20,000 timen a second, 

Such being the ease wo now are able to 
0 beyond the point where the signala be- 
fame mushy before, and to get that great- 
amplification which wae always luring 
tts on in the simple regenerative receiver 
‘The reason we ean do it is this: Just aa the 
tube is about to go into permanent oacila- 
tion, along comes. the interfering. fre- 
quency and gives it such a violent kick 
that if has no time to get settled down 
into a comfortable state of oscillation. 

At first Armstrong used u separate tube 
ss the regenerative amplifier, second 
tube to produce the interrupting fre- 
quency, and a third tube to act as the 
detector. 

‘The final stage in the development was 
the design of a circuit which would pro- 
duce all the functions in one tube only. 
tis this circuit that is commonly known 
‘as the “fivver.”” Its success lee in the 
ability of the ‘vacuum tube to operate 
simultaneously ‘on different. frequencies 
Without interference or interaction, and 
{his ability isthe basis of the various types 
of efiex circuits which I shall deseribe in a 
Subsequent article. Thos it will be seen 
‘hat thereisa relationship even between the 
super-regenerator and the reflex systems, 

‘The Flewelling circuit differs from the 
“Flivwer” in that a bank of fixed con- 
dencers is used fer the purpose of eoupling 
the grid and plate circuits together in 
order to obtain the interrupting frequency 
in place of the two large honeyeomb coils. 


Next month—Radio-audio frequency, 
sefler and inverse-duplex circuits. 
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Interesting People and Their Work 


Science Lends a Hand in New Achievements 


FROM LOCOMOTIVE ENGINEER TO 
CONGRESS, is the latest trip of John O. 
Schafer, of Milwaukee, | Wis, 
‘membs 
House 


‘conein legislature 


by buildings 
le to make a 


‘mental map of the eampus 


resistance to the alr Bow 
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Ingenious Envelope Sealer 
Has Rubber Sponge 


ON, HE te 

of this novel, 

envelope sealer is 

a rubber sponge 

with which 

gummed surfaces 

are moistened for 

sealing, The 

aponge is of soft 

rubber and is pli 

able like a paint brush, It provides a neat 
‘er and quicker method of sealing. 


Piano Has Double Keyboard 


ipl 


Giant Loudspeaker Directs Incoming Ships 


AGIANT loudspeaer to be used in guid- 
ing transatlantic liners into their berths. 
thas juat been installed at the Southampton 


Safety First Horseshoeing 


GAFETY frat i the rue with this village 
blacksmith at Goes, Holland, who 
takes no risks with refractory horses. He 
backs the animal into the four posted 


wooden structure shown in the picture, 

slips the bolt under its chin, ties the hoof to 
che diagonal cross piece, and then shoes it 
in comfort and safety. 


Wine Direct from the Wood 


AN, ENGLISH method of disguising 
bottle is to insert it into a knot of 
wood. ‘The stopper is hollowed from an- 
other knot s0 that when closed the bottle is 
‘concealed. Note stopper at the right. 


docks in England. ‘The photograph shows 
the monster megaphone in position for 
throwing voices to incoming ships. 


A PIANO with two keyboards, invents 
by a Hungarian musician, Emanud 
Moor, is said to facilitate playing dittcul 
‘compositions. 


responding notes are 
Higher. "With an ordinary keyboard 
bi ten mane com hs an 
tes in the upper reste, and be 
Store Cat Mothers Mice = "ote band Intters with the oth 
WHE show window of a Los Angeles, ‘This n avoided when two eybourds a 
Calis store was the place chowen by Bet: employed. Either ieyboard an be un 
ty, the alice eat to mothers brood ofmie, Independently ofthe other one 


Looking Down from Plane on Billowy Sea of Clouds 


“HIS remarkable photograph of a bil- feet above San Francisco, C 
lowy sea of clouds was taken 10,000 plane shown is testing smoke for 


fl 


William M. Patterson 


‘ORE than a million persons in the 
United States at this time of year 
begin to ask themselves the ques: 


by safely remain at home if they wish? 
they try to beat the first meeze to 
une” resorta? Or must they, for 
nomic reasons, stay at the old grind, 
Jering the tantalizing agonies that only 
fever patients know? 
iy answer ja not a flat “Yes, hay fever 
If I said that, somebody 
“Why, then, do 
ack up in mid-August and flee to a 
fc island in the Bay of Fundy, where you 


jut T will aasert that science is fast get- 
control of this baffling disease which 
has been on the ‘ 

ble” list. Scientific 


ay 
sufferer may look 
‘ard now to a sum- 
in his home—city or 


very pollen that 


causes the disease. There are other means 
Of relief the effieacy of which is vouched for 
by persons of undoubted integrity. One 
man I know asserts that wearing red under~ 

clothing and a 
red lining in 
one’s hat hax 
relieved hay 


To, determing which 
pollen causes hay fever 
fh an ‘individual, the 
farm ie innoculated with 
feveral varieties, "The 
harmful pollen raises an 
inflamed ftmp on the scratch 


Innoculating hay fever sufferers with pollen extracts at the Clinic of Applied Immunology, New York Hospi 


ighting the Hay Fever Sneeze 


fever in cases he has observed. But the 
pollen solution method is one that has been 
lly. Its effect, therefore, has 


ie one of the most individual 
of all ailments. By that I mean, ite causes 
and effects rarely are the same in two 
people. It might be caused by different 
things, and its cure requires treatment 
“made to mearure.’ 

Before physicians had gone far in the 
study of hay fever, the United States Hay 
Fever Association had tried to stem the die- 
‘ease in its own way. In its annual conven- 
tions in Bethlehem, New Hampahire, mem- 
bers would exchange information on means 
‘of relief, One member would get up in 
meeting and declare positively that wearing 
tinted goggles would prevent the summer's 
sneeze. ‘Then another one would rise to say 
he had tried goggles and they “weren't 
worth a whoop.” 

‘That sort of thing demonstrated the need 
for scientific research and the establish- 
ment of a technique. ‘The first gentleman 
‘was quite right—goggles worked well for 

him, But the second was equally 
right, However, the convention 
meetings were—I should say are, 
because they are still held— 
beneficial, because a third mem- 
bber might try goggles and find 
complete relief. 

Besides the million and more 
who are hay fever sufferers, 
there are, of course, many mil: 

lions more who are ask 
ing, “Will I get hay 
fever?” In spite of long 
research, the causes of 
the disease and the rea- 
sons for one’s susceptibil- 
ity to it are not, com- 
pletely known. ‘There 
are indications that 
heredity plays an im- 
portant part. In one 
investigation, where a 
number of patients were 
closely examined, it was 
found that a third of 
them had fathers, moth- 
ers, sisters or brothers 


‘suffering from either hay fever or asthma. 

‘One thing I have noticed—it may sound 
very unprofessional, but it is the result of 
years of observation when I was the “big 
‘sneeze” of the meetings at Bethlehem—is 
that hay fever sufferers usually have ruddy 
complexions. The blood seems 


hospital is conducting special afternoon and 
‘evening clinics devoted to the study and 
treatment of cases of hay fever and allied 
conditions. .. The efficacy of the reme- 
dies and methods employed may be inferred 
from our table giving the results obtained 


Popular Science Monthl 


ment to treatment. The table follows 


very near*the surface of the 
akin. 


‘The disease is impartial to 
sex. As to age of susceptibility, 
study of one group revealed the 
following figures: 

With 10 per cent of the 
patients the onset of hay fever 
‘occurred between the ages of 
Land 10; 20 per cent of them 
‘contracted it between the ages 
‘of 10 and 20; 45 per cent got it 
between 20 and 30; 20 per cent 
between 30 and 40, and only 
‘Sper cent contractedit after 40, 


Air-borne Pollens Deadly 


It is generally agreed among. 
physicians that wind-borne 
pollens do the damage by irri- 
tating the nostrils. One of the 
‘moat popular traditions about 
hay fever thus is destroyed— 
goldenrod doesn’t cause the 
disease, because its pollen 
heavier. than air. Most hay 
fever sufferers hate the sight 
of the flower because the smell 
of it will cause a tremendous fit 
of sneezing. But the proximity 
of fields of goldenrod, or of 
daisies, honeysuckle oF lilies 
won't induce a lasting attack. 
Perhaps the offensive ragweed, 
usually found in such fields of 
flowers, is the real cause. Rag- 
weed pollen is one of the 
lightest of pollens, and may be 
carried easily five miles by an 


SweLuins 
nerves 
Temunari 


ordinary breeze, 
‘The seasons of hay fever 
usually coincide with the 


flowering seasons of various 
plants, “Spring, summer and 
autumn each bring its own 
type of hay fever. ‘The prev- 
alent type, known as Ameri- 
ean hay ‘fever, laste from 
August 15 to frost. And each 
year it arrives nearly on sched- 
ule time! T always start for the 
Grand Central ‘Terminal or the Boston 
boat within 24 hours of August 15. 

‘But—and this is one of the reasons why 
‘science hasn't its thumb squarely on all the 
causes of the disease—people frequently 
write to me in February and ask me what 
to do for a ease of hay fever then in progress. 
‘This kind of suffering, like certain attacks 
of asthma, may be traced to “pollen” from 
a dog, eat or horse. 

‘One of the common eauses of early 
spring hay fever is the pollination of 
trees. Known causes of the various 
seasonal brands are sage, spiny 
amaranth, redroot pigweed, Johnson 
‘grass, cocklebur, mugwort, rye erass, 
‘Bermuda grass, ragweed, June grass, 
sheep sorrel, yellow dock, redtop, 
orchard grass, Russian thistle, and, 
among the trees, cottonwood, black 
‘walnut, oak and ash, 

‘Why is it that certain cases fail to 
respond to treatment? Let me quote 
part of a letter from Dr. Thomas 
‘Howell, superintendent of New York 


Hospigal: 
“Tt occurred to me that you might 
be interested in the fact that this 


D! 


coming a menace to 


‘SMELLING NERVES PASS 
TwmnOUeN CARAS. IW BONE 


TO THE BRAIN 


Ins 


How Pollen Causes Sneezing 


‘The nasal cavity, showing the 


through the nose. Nature in at 


‘cases that develop 
in the latter part of the hay 
fever season. There are cases 
which show no improvement whatever and 
belong to a group in which we have not 
been able to establish the causative agent. 
But we are making an extensive study of 
air-borne pollens of all kinds, in the hope 
of clarifying these.” 

‘The table referred to by Doctor Howell 
shows that only 4 per cent of the early 
hay fever cases, and 3 per cent of the 
late cases, failed to show improve. 


by automobile gases actually is be- 
Ith in our cities? 
Recent analysis of air in congested sec- 


tions of New York City, disclosed that the 
proportion of deadly ‘carbon monoxide 
| gases from motor car exhausts had increased 
beyond the point of safety. 


‘An important article in an early issue of 


Popular Science Monthly. will tell what 
| science has discovered about tl 
menace, and what measures health author- 
ities are proposing to combat it. 


nerves extend to the wurface of the 
primrose 

shown highly magnified at the left, 

levitate these nerves much as 
sain 


affects them when it is drawn up 


fing to get rid of the irritant causes & 


D you know :hat pollution of the air 


investigation remains to. b 


made. It is being done, b 
‘York hospital there are tw 
evening twice a week, for whic 
‘take no remuneration; 
the sufferer whose work 
‘may hope for relief at h 
as too late for the best resul 
up to him to get treatment. 
state of hypersensitiveness to] 
pollen extracts 
‘only less thoroughly. 
inflamed area, will appear 

the pollen solution to which 


private physicians and hosp 
clinies, one in the afternoa 
charges are $10 and $20, 
limited means make a trip 
Now as to treatment. Wai 
‘The sufferer knows the seas 
forehand, 
definite pollen. This poll 
the patient's for 
half an hour or #0 & white elev 
that 
showed sensibility. In case 


tals in every city. At Ne 
‘twice @ week and one in th 
spectively, The physici 
study of the disease. ‘Th 
‘an immune locality impoastbl 
ing for symptoms is rega 
at which he is attacked, It 
A hay fever sufferer is in 
must be determined. Vari 
‘amallpox  vaceh 
tion, usually surrounded by. 
Patient should be treated 
more than one reaction, 


tempt 


‘A dozen or 16 injections ah 

beginning six weeks before 

fever season. The int 

loses in two days. 
patient suffers no discomt 

In a strict sense, the treatment descrit 

is not a cure, No means of making peo 

permanently immune from hay fever bj 

been discovered. While the treatment 


will have to 
through it all again the next year. 
‘Because cures are not positively 
the hay fever resort continues to be popul 
for those who ean afford to mpend the 
fever season away from home and work. 
fo away for the season as T find co 
Dlete relief and am fortunate enough to 
to arrange my working sch 
satisfactorily. One year, when 
serving on a draft board, T had 
remain in New York. I took 
pollen treatment late in the seas 
because Idid not know that until 
summer was well along, I'd have 


complete relief that would have bi 

Dot Thad taken the treat 
Probably the best known of 

hay-fever resorts is Bethlehem, Ne 


Hay Fever Association. Most pe 
find complete immunity there. 
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Safety Door for Electric 
Motor Switches 


/ERFECTED recently by «Chicago firm, 

this electric switch for motor starting 
is open for inspection and yet is safe 
for inexperienced workers. The operation 
is carried out by means of a erank handle 
‘at one side that opens and closes the door 
‘and throws the switch off and on. A glass 


cover makes it possiole to watch the move- 
‘ment and condition of the switch. 

‘When the door is opened by the crank, 
overything that can be touched by human 
hhand ia electrically dead, 


New Safety Stepladder to 
Reduce Accidents 
A 


SAFETY stepladder that would pre- 

vent at least a part of the 20,000 
accidents in which ladders figure annually 
hhas been sought for a long time by © 
sineers, A concern in Dayton, Ohio, now 
claims that a new ladder that it is manu- 
facturing will accomplish this result because 
of its strength and stability. 

‘The frame is made of airplane spruce, 
and the joints are formed with steel fittin 
A railing around the top platform gives 
‘workman confidence, One half of 

atform can be removed and fastened a 
foot higher on the standards. 

‘The wide spread of the standards, be- 

stability, also permits the 
ted in '& machine-filled 
room, since the ladder can be made to 
straddle small pieces of stationary ma- 
ehinery and other floor obstructions. 


4 nd 
<> 


Piles Drive Themselves by Water Pressure 


COMPELLED to drive 384 huge concrete 
piles through nearly 60 feet of muck and 
mud, engineers constructing a 500 foot 
bridge over the Ohio canal connecting 
Akron, 0. with Kenmare, a suburb, suc- 
‘ceeded in forcing the piles to drive them- 
selves hydraulically through the mud. 

‘The piles, were made octagonal in shape 
with a hollow core of sheet steel. A three 
inch pipe was cast through the bulkhead of 


New Tool Sharpens Planes 
and Chisels Accurately 
To factate the sharpening of cine 

and planes, a holder that guides the 
ade aeltis moved scree the ol stone and 
I, has just 


‘The blade is clamped tightly in the tool 
and the roller stem in the other end is ad- 
justed at a height which will give the de- 
aired angle of bevel. Rocking is prevented 
and a straight edge ascured, 


Airplanes May Plant Grain 


SOWING grain trom an airplane fying 
‘over plowed fields has been proposed. 
From parallel perforated metal tubes ex- 
tending at intervals from front to back of 
the lower plane, the seed would be forced 
by air pressure created by the fight of 
the plane. 


the pile into the core, and at the lower end 
of this pipe, in the tapering nose ot the pile 
was placed a nozzle. 

A portable crane swings the piles into 
position to be sunk. When the point 
of the pile was in place hydraulie pressure 
‘of 100 pounds was forced through the core, 
issuing through the nozzle. This pressure 
combined with the weight of the pile wa 
sufficient to sink it. 


Attachment Turns Piano 
into an Orchestra 


ONE, sf the recent developments in 
piano attachments permits a pianist to 
provide the music of an orchestra. 

‘Twelve tassets extending over as many 
piano keys actuate xylophone and bells, 
‘Cymbals join in the accompaniment and 
are operated by the foot. 
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Hage Wheels Drive Newest Type Motor Plow 


N INNOVATION in motorplows suc- 

‘cessfully operated near Berlin, Ger- 
many, employs two huge wheels on which 
most of the weight of the plow and motor 
rests, On the outer circumference of the 
wheels are shovel-like blades that sink to a 
depth of six inches into the ground, thus 
obtaining firm traction, 

‘The plow is divided into two main parts 
balanced on two longitudinal beams which 
rerve as the chassis. The cross beams are 
suspended from the main driving wheels. 
On the front part is mounted a four cylin- 
der, 60 horse-power motor, the exhaust 
pipes rising upward from it. Mounted 
above the axle of the driving wheels is the 
Targe gasoline tank, 

‘The plows are attached under the rear 
section of the chassis beams, back of the 
driving wheels, as are also the operator's 
tient and his controls, The machine is 
steered by a single wheel at the rear ex- 
tremity of the frame, back of the plow- 
shares. 

‘The entire weight is so balanced that 
little of it rests on this wheel which acts as 
& ort of rudder, Depth to which plow- 
shares turn over ‘the ground is regulated 
by levers which are controlled by the driver 
from his seat, 


World’s Largest 


“TWELVE tons of earth with one bite! No, 
it is not a weird prehistoric monster 
‘that has suddenly come to life again. It is 


‘One man operates this huge shovel 


Flower Pots that Dissolve 

FLOWER pote that diaolve when placed 

in moist ground recently have been 
invented to avoid the necessity of trans 
planting. Plants forced from the seed ean 
bbe bedded without removing them from the 
fiber pots which soon dissolve and mix 
with the soll. 


Electric Shovel 


‘a mechanical monster of human make. The 
world’s largest electric shovel, weighing 
365 tons, has just gone into action in the 
iron ore lands of Pennsylvania. 

It exeavates at one scoop as much earth 
‘as would fil three five-ton trucks—eight 
‘eubie yards. It could earry the entire 
‘winter's coal supply of most American 
famille, nd in seven bites it could fil the 
average living room from floor to ceiling. 
‘But gigantic as it is, it is absolutely under 
‘the control of ane man. 

Four men could stand abreast in the 
mouth of its teeth-edged dipper, which is 
seven feet high. As it eats its way through 
fan embankment, it leaves a vast ditch with 
sloping sides, 206 feet across the top, 1120, 
feet across the bottom and 65 feet high— 
big enough to reach to the fifth floor of the 
ordinary modern office building. Yet 
notwithstanding its giant-like power, the 
‘huge shovel takes only from 40 to 45 sec- 
‘onds to complete one excavation. 


he operates a lever that drives the dipper 
into the bank; and with his feet he works 
the pedals which swing the boom in one 
Girection or the other. 


the frame is balanced on huge wheels equipped 
‘the ground. "Note the rudder wheel at the rear 


Foot Pressure Controls 
New Radiator Valve 


GUIGHT presrure of the foot controls a 
newly invented radiator valve, turning 
ft either on or off, The chief advantage 
of the valve is 
that it eliminates 
the necessity of 
bending over and 
turning a dusty 
valve. Tt is eo 
pecially valuable 
in hospitals. be- 
ccuuse doctors, 
nurves, and at- 
tendants do not 
‘need to soil their hands by touching it, 
‘The valve is closed by pressure, and the 
‘steam is turned on by presxing a little knob 
lat the upper edge of the valve cylinder. 


Electric Cooker Operates 
by Steam Pressure 


VERY housewife who has stood over a 

ot kitehen stove cooking « meal in 
ordinary open pots and pans will appreciate 
a new electric steam pressure cooker re 
cently put on the market. 

‘An electric heating element, imbedded in 
the bottom of the cooker gives the necessary 
heat for generating steam in the container. 
The cooker is equipped with a plug that 
cean be attached to any lamp socket, and it 
‘operates on current of 110 volta. 

‘An‘entire meal, i is claimed, can be cooked 
with the amount of current’ ordinarily re- 
quired to heat an electric flatiron. 
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“Repair It Yourself” 


How Any Home Owner, with Ingenuity and a Few 
Tools, Can Fix Household Electrical Appliances 


By Victor H. Todd 
Mombar, American Istitute of 
"Hoctro! Enatomare 


‘OW often have you walked into a 
friend's home, and pointing to a 
particularly attractive looking vac- 

tuum cleaner, fan oF sewing-machine motor, 

exclaimed, “What a handy thing to have 
around! You must get a lot of 

‘ood out of that.” 

""No,” replies the friend sadly, 
“Tt doesn’t work any more; I 
sues it's broken or burnt ou 

‘You reyister astonishment. 
“Why not have it repaired?” you 
ask.” ‘Then you divcover that 
Apparently some one already has 
passed. sentence by saying it 
‘would be “cheaper to buy a new 
‘one than repair the old one.” 

Don't let them tell you that 
bout your electrical appliances 
tunes You have lots of money and 
don't like to tinker. But it you 
are the average homelover and 
tre. filled with that” insatiable 
curiosity as to what makes the 
wheels xo. round, put on an old 
apron, get out your tools, and 
eal ‘away toa quiet comer 
where you may dismantle and 
Feanwemble the ripple. to. your 
heart's content, "Nine times out 
of ten you ean repair it 

Not many tools ure required to 
‘work with the average elec- 
trical apparatus. A. large 
and a small screwdriver, a <== 
‘wireman’s cutting plier and CU 
Perhaps a few small 
‘wrenches and files such as 
may be found in the auton 


mobile repair kit are neces- 
‘sary, A. small soldering- 
‘copper also is very useful. 


Repairing the Fan 


With these tools and the 
‘average man’s knowledge and 
love of mechanies you should 
be uble to fix any electrical 
appliance about the home. 

Let us aasume that your 
first job is a fan motor which 
will not run; which perhaps 
blew a fuse’ when last con- 
nected, ‘This is the houso- 
wife's “most. frequent com- 
plaint and fortunately the 
‘most easily remedied by the 
home tinkerer, since in the 
‘majority of eases it lies in 
the cord and plug. 

First fix the electric “ju 
0 you can tinker without 
danger of duplicating the 
“short-circuit” and blowing 
another fuse. If the repairing 
is done in the daytime, when 
the houselights are not in use, 
the easiest way, in a small 
house, is to go down to the 
mater board and look in the 
‘main service switch box. In 


‘most cases, one line will be grounded; that 
is, connected to a water pipe with a heavy 
wire. Now remove the fuse plug in the 
‘opposite wire and insert a good electric 
iron or toaster. If neither of these is avail- 
able, put in the largest lamp you have, pre- 
ferably a 200-watt lamp. If the lines are 
not grounded, put this in either line. Now 
you may go anywhere 


remap 


Every household electrical ap- 
pliance that spells convenience 
[End comfort can be repaired and 
Kept in ood running order at 

rewith little expense, by using 
a litte ingenuity’ and ‘patience 


in the house and short circuit any 
socket “with immunity» from 
“horta.” 

‘Next examine the cord and plug 
of the defective apparatus, Here 
fs where most failures occur 
Look in the plug top and vee tha 
‘the wires are fastened securely 
under the screws und that the bare 
wires cannot possibly touch each 
other. if the wire or insulation 
Appears worn, cut the wires about 
fan inch from the plug top, akin 

the ends and fasten in again, 
‘using an underwriter’ knot 
(ahown on page 66) for 
‘twisted wire and ly inch tape 
forrinored or extra covered 
Oftentimes a wire will 
break’ inside the Insulation 
and thus “open-circuit” the 
‘pparatus, "Buch a break 
ray be detected by placing 
the fan motor plug in. the 
socket and. short-cireuting 
the binding posta in the base 
of the motor with a screw 
driver of short piece of wire, 
If the ‘cord. is sound, there 
will be quite a 
work the cord 
Tend it back and. forth to 
locate an internal break. If 
there is a break, it 
show up by becoming warm 
‘Another ‘way is to connect 
a lamp in series; then if there 
is an internal break the lamp 
will Bicker when the cord Is 
‘worked back-and forth. If 
the lamp persists in fickering 
and ‘the break cannot be 
located, then a new cord ob- 
tainable at a few cents a foot 
shouldbe subettatedTor the 
‘ld one. 


Fixing the Motor 


If after making sure the 
‘cord is all right and that you 
have “juice” right up to the 
motor terminals, the motor 
still does not run, you must 
Took into the starting switeh 
‘or the motor winding. First 


motor stops. Examine them to 
see that they work freely 


note whether the fan blades turn freely, oF 
‘whether they tend to bind or stick. If the 
fan is of the oscillating type, the oscillating 
‘mechanism may be disconnected until the 
motor is running, If the rotating armature 
sticks, free it by tapping the end of the 
housings to line up the bearings which may 
hhave become damaged due to a fall. If 
necessary remove the end bell und look for 
foreign matter such as dirt, hair, and lint. 

‘Now, spinning the blades freely by hand, 
insert the plug in the socket, being sure 
that at least a 200 watt lamp’ or 500 watt 
iron is in the circuit, One of four things 
‘may happen: 

‘The fan may run; it may buzz, but not 
rans it roay run Jey; or 1€ may stand 
still. 

If it runs, your job probably is finished, 
‘except little oiling and cleaning up. If it 
‘busses but faila to run the trouble may be 
merely mechanical sticking or rubbing, 
which can be eliminated quickly, If this is 
not the cause, the principle of the motor's 
operation is the first thing to determine. 
In alternating current motors in often 
found a act of little centrifugal fingers that 
fly out when the motor is up to speed. 
‘Sometimes these fingers remain sticking 
out, instead of returning to their places, 
when the motor stops. Examine the end of 
the armature and see that they work in 
and out freely. See also that they 
make good contact on the central 
split-bell which they short-circuit 


when the motor starts. Also test the I 


armature winding for open circuit, 
‘the same as was done with the cord 
‘and plug, preferably replacing the big 
Jamp or iron temporarily with a 15 oF 
25 watt lamp. Tap the test leads to 
the terminals of the starting windin 
If the winding is intact the lamp wi 
light, but not to its full brilliancy. 

Ifthe motor has two windings 
which are in circuit all the time, look eare- 
fully for breaks in the wire. If the motor 
previously has run all right, don't try to 
‘change connections and move the wires 
{from one connection to another in the hope 
that this will make it run, You may be 
fairly certain that a break, not a changed 
connection, caused the motor to stop. In 
searching for the break, first gently untape 
the connections and see that they are good. 
Breaks seldom occur in the winding itself: 
usually they oceur in soldered connections 
cor loose ends. 

Pethaps the motor has two field coils, 
with a commutator on the armature, and 
‘two little carbon brushes. See that the 


N AN early issue— 
coveries about the effects of elec- 
tricity on the human body. 

Simple precautions against acci- 
dents at home—how to rescue a shock 
vyictim—explained by one of America’s 
foremost experts on the subject. 


‘brush springs have not lost their springiness 
from over-heating, and that the brushes 
‘touch firmly on the commutator. If this is 
burned and dirty, clean it well with fine 
sandpaper (preferably in a lathe) and then 
with a pointed stick of wood clean out the 
dirt between the slots, being very careful 
not to break any of the very fine wires con- 
necting with the commutator bars. Ex- 
‘amine these wires closely to see that none 


already are broken, removing the thread 
which binds them in place, if necessary. 

‘Again assemble the motor. If the fault 
hhas been located and corrected, your fan 
should now deliver the desired breeze. The 
grease cups should be filled with vaseline 
‘and the bearings oiled. 

‘Jerky running usually is caused by an 
‘open circuit in the armature, the failure of a 
‘brush to touch, or a loose connection. The 
‘actual point of failure usually is detected by 
a vivid spark. 

If after all this experimenting, the motor 
shows no signs of life, the failure undoubt- 
edly is due to an open cireuit. To locate 
this, make a sketch of the complete circuit, 


ew scientific dis- 
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resolving it into a single circuit, ‘Then 
having ascertained that the cord and plug 
are in good condition, and the “juice” is 
turned on, first touch ane lead to one of the 
motor binding posts and the second lead to 
4 connecting plug on the resister. If the 
test lamp lights, then the cireul 
far; if it doosn't light, then the “oper 
between these two points, Perhaps th 
Pheostat arm doen't touch or there ly an 
“open” in the starting Pheostat. 

If this section of the circuit is good, then 
touch the second lead. to the remaining 
plugs of the resister successively. If they 
all Tight, you will know there is nothing 
Wrong with the circuit. ‘But suppose one of 
the plugs fails to light. You will know im 
mediately that there in an open cireut in 
the apparently solid wire connecting that 
plug with the one previously tested. ‘The 
wire should be replaced by anew one. ‘The 
location of electric faults in sweeping motors 
‘usually is easier than in fan motora an 
practically ‘all sweepers employ a small 
‘commutator type motor without a starter, 
1f the sweeper or sewing machine fails to 
run, oF even busz, when connected. fit 
make sure that you have a good cord and 
plug. ‘Then look at the brushes, se that the 
‘armature turns freely, and test for opens, 

Sweeper motors require more mechanieal 
sdil in ‘repairing than do sewing machine 

‘motors. In dismantling do not rush 
the ‘work. Study: the. construction 
and find out just what each part 
holds." When removing serews 1nd 
nuts, remember where they came 
from. “Time spent in studying and 
remembering during dismantiing will 
be repaid tenfold during reassemb- 
Ting. Above all, don’t attempt to 
force the parts’ by hammering or 
filing. Remember they weren't put 
togetier that way. Parte that once 
‘worked freely sekiom require fling oF 
refitting to make them work freely again, 
Generally, they are already too small, due 
to wear. 

Tn suction sweepers the trouble often is 
due to bent fan blades which have hit tacks 
‘rnails.. These blades may be straightened 
by bending or hammering. Clean out all 
dirt and hair from around the motor bear- 
ings, ax this causes unnecessary friction. 
Use a good grade of oll, and use it berally. 

But remember, before calling a repair 
man, try to locate the actual fault yourself 
first. ‘The chances are that with a little 
patience and ingenuity you may be able to 
‘save yourself many dollars in salvaging 
your household electrical apparatus, 
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New U. S. Zeppelin to Cross Atlantic 


Aeronautical experts are awaiting eagerly the 


Berformance with tat of the 
jon at Lake- 


Floating Hangar for Airships 


ONE gf the most ingenious of recent pro- 
onal for, mooring airhipe is the taven- 

tion, by John Mason of Cape Atay City, Ny 
‘of & floating “hangar” and. landing field 


‘adapted 
Tits chief advantage lies in the fact that it 
‘swings head to the wind, thus reducing wind 
inter ‘a dirigible safely. 
tion at the left shows the land 
‘hangar and how it swings about on turn- 

‘wracks. "Te is divid : 


at 
E 
i 
i 


‘or head section has a conical hood 


its conical ood, 
"2 pointed bow like that of 
[Anchored at the bow, the entire structure 
‘naturally swings head into the wind 
"The diagram et the right shows how 
the airship is moored. On each side of 
he platform decke formed by the pontoon 


opposite 
‘mispended. passing under 
Sirthip inthe form of a 


airship i held fast in this cradle by 
Cables extending vertically from the 
‘Sues of the hull fo mooring rings on the 


platform deck. A wireless station is 
mounted at the top of the conical hood 


S PONTOON UNITS 
Ean BE ADDED. 
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Court Summons Padlocked to Car 


PADLOCK eontai 
ing a police court 
summons, when locked 


fon the automobile of the 
Seattle speed violator 
marks the car until he 
reports in court to pay 
his fine and have the 
Tock removed. 

‘The lock was invented 


by three Seattle po 
men to climinate the 
trouble caused by offer: 
ers who fall to report 


Alarm Flashes Warning of Low Oil 


DASHBOARD alarm that signals 

“Low Oil” recently has been perfected 
bby @ manufacturing concern in Elgin, Ill, 
‘to provide automobilista with a means of 
discovering instantly when the oll pump ix 
not, working properly. 


‘The device consista of a metal bulb in the 
center of which is a diaphragm. Oil from 
the pump is led through a tube to the lower 


chamber of the bulb where it presses upon 
‘the diaphragm and causes two electrical 
contacts to remain separated, 

‘Thus, as long as there is suffi- 
clent’oil in the engine and the 
Proper pressure is maintained, 
the light will be inoperativ 
‘When the oll becomes too thin 
the points are brought together 
by the lowering of the disk. 
‘The contact of the points 
dimly lights a red light located 
on the dashboard. If the en- 
gine runs dry the light burns 
very brightly to warn the 


Construction of | this 


low cil” signal device 
ph ay pall age ie shown in diagram 


only where the engine is iow ae pee bet 
equipped with an oil pump, mits two ‘electric Gon: 
‘and is therefore not adaptable tacts to meet, lighting 
to trucks with engines oiled by Fed lamp onthe dad 
the splash system. roounsif | "board of the auto 


Fuel from Gas, Water, Oil and Air 


"HE apparently impossible feat of 
mixing pasoline, water, lubricating of 
and air as an explosive for automobile 
fengines has been accomplished by M. A. 
Newman and Dr. K. A. Mayers, of San 
Antonio, Tex. Oil and water are kept in 
‘separate compart 
‘ments of a tank under 
the hood. Separate 
pipes lead these fluids 
toa 
they 
a hot plug in the ex- 
haust manifold. Here 
the water is trans- 
formed to superheated 
steam and the oil is 
atomized. The vapors 
then are conducted to 
‘the carburetor where 
they mix with gaso- 
line and sir mixtures. 
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Handy Auto Wrench Fits 
Ten Sizes of Nuts 


‘VERY man who uses tools around the 
home or automobile will appreciate a 
handy new practical wrench that is east in 
fone piece and has openings to fit 10 differ- 
‘ent sizes of nuts, 
Tt has no moving parts to be adjusted or 
to get out of order, and does not slip or 
spread as do other types. 


Thorny Puncture Vine Is 
Death to Tires 


BEWARE of your 


tires. while going 
through the Imperial 
Valley of California, 


‘The puncture 
vine, otherwise 
known as “trib 
‘lous terrists,” 
meaning earth- 
ly trouble, has 
migrated ‘from 
the edge of the 
Sahara Desert 
to the valleys 
‘of California, where it lies close to the 
‘ground waiting to puncture slightly-worn 
automobile tires. Thorny seed-pods, called { 
preading vine, 


Highway Division Lines 
Painted by Machine 


WIDESPREAD wwe of painted tines to" 
divide highways in order to keep 
motoriats on the proper side of the road has 
Jed recently to the construction of a road 


ealthrope stick up from the 


painting machine mounted on a motor] 
truck, 

Paint, played upon a felt tread by com- 
pressed air, is transmitted to the pavement 
by a trailing wheel. White paint is used s0 
fas to obtain a sharper contrast with the 
«il soaked pavement. 
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Luxury in Summer Motor Caravans 
“Pullman” Car and “Steam Yacht” Are 1923 Novelties of the Open Road 


‘Above ie shown the four-foot 
white enameled bath tub 
lunder the floor 


ning water under air pres: 
sure, From a 30-gallon tank 


EIGHT MONTHS IN THE OPEN have not dampened 


‘ing from coast to coast in this “covered wagon” 'N. Y., is captain and owner. Note wireless antennae 
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Useful New Aids for Auto Owners 
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How to Keep Your Car Young 


Scientific Cleaning Preserves Lustre 
By Harold F. Blanchard, Noted Automobile Expert 


N AUTOMOBILE js as old a ite 
paint. 

‘And it is just as true to say that the 
paint is as old as the varnish that covers 
and protects it. 

‘That new ear of yours 
how it glistens and 
‘sparkles out there in ¢} 
driveway. How long 
will that lustre and 
beauty remain to thrill 
vyou? 

The minute you 
start the engine for 
the first spin over the 
roads you are em- 
Darking on an endless 
‘warfare with the ence 
of car, beauty and youth. 
In the vanguard of these 
enemiesare mud and dust. 
Following them in quick 
‘order come oil, grease, 
muddy water, road tar, 
soap, hot water, gasoline, 
Kerosene, and even some 
kinds of ‘polishes. 

What are you going to do about it? 
{Bither you ean stand by:and watch the new 

grow old before its time; or you ean roll 
lup your sleeves, turn on the water, and 
fight the battle in defense of glossy finish 
chat will make your machine an almost 

less souree of prid 

Thave in mind a car that one of my ac- 


ts poor abused body, wrinkled and cracked 
ith age, looks aa if hob nailed dancers had 

doing the marathon over its once- 
lished sides, 


Well Groomed after Ten Years 


‘On the other hand there is another ear T 
ve observed on, the streets of New York 
ity year after year, It is 10 years old; 
it looks almost ax splendid as the day 
peared. Wherever it stands at the eurb 
‘attracts a crowd of admirers. ‘The secret? 
Artistically correct lines to begin with, 
us scrupulous eare of the finish. That is 
1¢ secret of car youth. 
‘To keep away the telltale cracks and 
of old age—sure signs of abuse or 
Jegleet of the varnished finish—the 
fest way is to assume that everything is 
Jarmful to varnish. As soon as varnish 
ymes in contact with any foreign matter 
begins to deteriorate. 
‘Mud draws the varnish—literally eats it. 
‘mud is allowed to stand on the 


Next to mud, soap probably is the car’ 
‘worst enemy; yet I believe that not one in a 
thousand ears is kept free from it, To the 
average auto owner a bar of laundry soap 
‘and a serub brush would seem the quickest 
and easiest way to remove mud and grease. 
‘They are the quickest—in ruining the 
finished surface. 


NEXT month —How to Buy 
Car. Expert advice from 
Mr. Blanchard that will prove 
helpful to every prospective 
| purchaser of an automobile. 


of removing 
mud, dust and grime—that is to rinse it off 
with’ a gentle stream of clean, cool water. 
‘Yet even clean water may be harmful under 
certain circumstances, The car never 
should be washed in bright sunshine. Rapid 
drying of the water by the sun will cause 
streaks in the finish. Yet very cold water 
applied during cold weather also is injurious. 

‘The actual washing of the ear should re- 
quire not more than afew minutes. Before 
you begin have your equipment ready— 
Fubber boots, two sponges, two pieces of 
‘chamois, a pail, a hose already connected, 


Under the magnifying glass is an actual sample vented by scientific washing of the car with 
fof abused automobile finish, eaten and scratched gentle stream of clean, cool water, followed by & 
‘by mud, sand, grease and soap. It may be pre- light sponging, ax shown in the photograph above 


‘some fine neutral soap already dissolved 
(for the running gear), a whisk broom, a 
brush and finally, a barrel of water. One 
chamois and one sponge are for the body; 
the others for the running ear. Be nure 
not to mix them. 

First clean the top and interior with the 
whisk broom. ‘Next, clean all glass wine 
Yiows with a good scouring soap. ‘Now soak 
off all mud and dirt from the body with a 
gentle stream of water from the hose (never 
Use a nozzle). When you have done this, 
dip a pail full of water from the barrel and 
Droceed to sponge the body rystematically 
‘with water from this pail. ‘Be sure to keep 
clean water in the pail. Use plenty of water 
‘on the sponge and no “elbow grease.” Wipe 
the body of the ear dry with chamois. Wet 
the chamois thoroughly’ and wring it dry 
before using i. 


‘Cleaning the Running Gear 


‘The running gear comes next. Wash off 
loose dirt and grease with the hose, then 
sponge the gear thoroughly. At this stage 
soap ean be used in the water without harm, 
Finally, rinse off the running gear with the 
hose to remove any trace of soap, and dry 
with the chamois, 

the body of the car has lost much of its 
original gloss, then and then only is it ad- 
‘visable to use polish. Be sure the polish is 
‘of good grade, otherwise it may do more 

‘harm than good. In polishing 


Jsh for two or three days, it 
.ves permanent marks. Muddy 
fater and dust do the same kind 
damage. In addition, mud 
id dust have a grinding action 


should never dust the sur 
e nor wipe off mud. 
Oil, urease, road tar, gasoline, 
ne and soap produce a 
jemical action that gnaws into 
while 


ive any varnish it touches. 


‘gentleman, just because it 


‘This 10-year-old car still looks like a well groomed old 


‘New York owner hes preserved 
ite fnuoh carefully by scientific methods of cleaning 


niickeled parts beware of abra- 
sives that will wear down the 
nickel coating and expose the 
birass beneath. "Use only the 
finest of silver polish and a soft 
flannel cloth. It is a good plan 
to-wipe the trimmingseach night. 

By following these few simple 
rules you ‘will nd new pleasure 
and pride in ownership. Re- 


member always that your car is 


you wouldn’t serub your piano 
‘with laundry soap and a brush! 


Popular Science Monthly 


Building a Profitable Jobbing Business 


By H. L. Wheeler 
Machine Shop Foreman 


‘ANY capable, all round ma- 

chinists look forward to estab- 
AVA lishing a small jobbing busi- 
ness of their own, Mechanical ability 
alone does not, however, insure success 
in such an undertaking. 

It is safe to say, I think, that 75 per 
cent of small jobbing shop owners try 
to grasp all the business in sight and 
‘are constantly seeking to add new 
accounts. When business in general is 
brisk this frequently tempts shop own- 
‘ers to over extend themselves. 

If you are running a small shop, 
you probably are asking yourselt at 
this time, “What is the best way to 
take advantage of my present chance 
to expan 

‘You are trying to make your shop 
Digger. In the course of six months or a year 
‘you have increased the volume of your busi- 
‘ness from, perhaps, $25,000 to $50,000 or 
more, You consult a firm of efficiency engi- 
neers and perhaps are persuaded to install 
a new system, and up goes your overhead. 

Right here I suggest that you quit trying 
to make your shop bigger and devote your 
‘energy to making it better. “Your shop, let 
‘us assume, has traditions, It was founded 
‘back in the sixties; it has been in the same 
family for two or three generations; it is 
‘well situated; it has done business for many 
years with the same concerns and individ- 
‘uals, and there are still two or three men 
who worked for your father. 

‘These traditions are capital not easily 
Agured in dollars and cents, and should be 
fealously guarded. 


‘The growth of large shops is by no means 
a sign that small shops are doomed. Small 
towns are still vastly in the majority and in 
a day's journey itis not hard to find many 
small shops that do a thriving business 

‘Amal shop can make more money with 
the minimum equipment by handling small 
work. Large work requires expensive, 
heavy equipment that often is idle. A 
shop that specializes in small work avoids 
thee heavy lowes and. also. loses. est 
through bad accounts. There is also lest 
competition in small work, and rarely does 
customer ask that a hard and fast price 
be fixed unless the job happens to call for 
large lota of small parts, 


Hazards in Large Contracts 


In the case of large work, like the overs 
hauling of power plant machinery, the 
customer is apt to shop around for a price. 
If one of the shops figures low, perhaps 
through error, itis very apt to get the job. 
T recall one instance when two young 
partners were much overjoyed when they 
Feceived a contract for machine work for 
the city fire department, but they were so 
low in their estimate’ and overreached 
themselves so far in attempting the work 
that at the end of several months they could 
not meet their bills and had to quit. 
Spoilage and waste are also much greater 
‘on large jobs. If the shop foreman tells you 
‘that someone has made a “bull” on a big 
job, it is a serious and often costly matter. 
Another thing the small shop owner ean 
turn to his advantage is the fact that many 
buyers of machine shop service are reluc- 
tant to take small jobs to big shops. 
‘The small shop can sell service the 
same as any other product. Customers 


“Persuader” Loosens Stubborn Spark Plugs 


INA SMALL auto re- 
pair shop in south- 
em Maryland a me 
chanic often saves time 
with what he calls 
“spark plug persuad 
‘He uses the ordinary 
type of spark plug 
socket wrench with a 
small rod through the 
center and two open 
ings to suit plugs of 
different sizes and, in 
addition, a simple tool 
‘made as shown from a short length of pipe. 
One end of the pipe is closed with a plug 
and the opposite end has two diagonal 


How the spark ply wrznch pttachment 


slots on opposite sides 
tofit over the rod. This 
tool is placed over the 
wrench and held so 
that the rod is at the 
bottom of the slot. It 
is then struck a sharp 
hammer blow. — Re- 
sponse at first impact 
is usual and invariably 
the spark plug is loos 
ened. 


A study of the dia 
gram showing the diag- 
‘onal slots will show why this is so. As 
soon as the pipe cap is struck the wrench 
is violently twisted—G. A. 


appreciate it and ordinatily are quite 
willing to pay for it. 

Serviee in this sense means keeping 

and making deliveries on 
time. If you tell a customer that he 
‘ean have a job at 4 o'clock that after~ 
noon, make it a point to. give it to 
him.’ If your customer brings a job 
that you can see at a glance is too large 
for your shop, tell him so, or that your 
shop is specializing in’ small work. 
‘You may be able to refer him to some 
other shop that can do the job more 
economically. If you show him how 
hhe ean save some money, you will have 
‘made a lasting friend and he will ad- 
vertise your shop for you. 

About the worst mistake a small 
shop proprietor can make is to alight 
fan old customer in his eagerness to 
make a new one. Ordinarily one old 
customer is worth two new ones. 

The small shop should never cling to 
methods and tools of a by-gone age, It 
is neither difficult nor over expensive to 
keep methods.up to date, In accomplish- 
ing this, the cordial interchange of ideas 
‘among small shops is a valuable factor, and, 
‘of course, the small shop always has nc- 
‘cess to the results of the costly experi- 
‘ments made by large shops. 

It does not take much to give a small 
shop distinction, A few good, steady me- 
chanics, few reliable customers, a good 
location, personal contact with the work- 
men, good management, adequate tools 
and ‘machinery, and a reputation for ser- 
vieo—these things make for succes. 

‘There never was a time when the small 
‘shop proprietor had a better chance to make 
good, provided he has a faculty for manage 
ment. And the average mechanic who goes 
into business for himself will find it wel 
worth while, before branching out exten- 
sively, to develop to the uttermost the 
possibilities in a small jobbing business, 


N ORDINARY nut can be made 
into a locknut in a few minutes bj 
cutting a hacksaw slot half way 
the nut about one quarter in. from the 
chamfered face, as shown. Tighten the nut 
in place and bend over the edge so that the 
slot is closed. 
This nut will 
never work 
Toose but it ean, 
nevertheless, be 
removed easily 
with a wrench, 
—Jous AURES, 
Pofalo, N.Y, 


5 
Goins Soe 


Assembling a One-Control Vacation Radio Set 


By William F. Crosby 


‘Secretary Executive Radio Council, 
‘Second District 


IMPLICITY of control, com- 
Dpactness, and se 
the essentials for the ideal vaca 
tion radio set. ‘These are all present 
fn the single control receiver illus 
trated. Indeed, to my mind, the 
selectivity and ease of adjustment of 
this cireuit make it the simplest to 
‘build and operate of any tube set. 
As a radio outfit for a summer 
‘camp or for installation on a small 
motorboat, where space is strictly 
Himited, this set is ideal, It costs 


very little to build, it does not take 
long to put together, and, when 
well made, gives results that sur- 
rise the most skeptical. 

‘The design of the sct is in line 
with the tendency to simplify eir- 
Jeuits and controls. ‘The prewar 
lradio set was more complicated 
than the average set of today, yet 
Inot us good, and in a few years 
receiving sets will be much simpler. 

‘The hook-up is an adaptation of 
the ultra-audion circuit. The tun- 
ling is done with a condenser, al- 
lthough, as in all relatively eritieal 

ts such aa this, the rheostat a 
Jjustment also plays an important 
Ipart. ‘The writer has made several 
lof these sets for friends and has one 
lof his own with which he has done 
Jconsiderable distance work. 

‘The backbone of the set is made 


behind a 7 by 104in. panel; the cabinet 
hing 7 or 8 in. deep. The binding posts 
an be paced on the panel ofall the con 
nsetions made internally with the excep 
tion af the telephone binding posts. 
‘nthe set illustrated inthe photo- 
raph below a homemade fixed eon 
flonser of about 002 mtd used, Ie ie 
nothing more than a piece of tinfoll from 
‘cigarette box cut in half and the halver 
alled up with oiled paper between 
them, “Connections are made to the 
tinfoil by means of two amall wires, 
tne at each end of the rll. Thi cont 
denser is then flattened and clamped 
between the end plate of the variable 
condenser and the panel in order to 


by winding on a cardboard tube about $34 
in. in diameter two coils of wire. The fist 
consists of 16 turns of No. 20 single cotton 
covered wire, and the second of 50 turns of 
the same wire. The space between the 
coll should not exceed 4 in, If they are 
too close there will be a tendency toward 
interference, and if too far apart the signal 
strength wili be cut down. ‘The windings of 
Doth coils, of course, go in the same direc- 
tion, Do not shellac, paint or varnish the 
finished coils 

‘One end of the 16-turn primary is con- 
nected to the aerial and the other to the 
ground. The 50-turn secondary is hooked 
to the other parts, as shown. Notice that 
the A and B batteries are directly in seria, 
with the leads for the filament taken from 
the A battery. 

‘A small fixed .002 mfd. condenser is 
connected between the ground lead and the 
‘A battery. “A Vernier attachment for the 
2a-plate .0005 mfd. variable condenser is 
desirable and it is also well to have a 
Vernier rheostat and variable grid leak. 

Using dry-cell tube, it is posable to 
include the entire set with A and B batteries 


protect it. If such a condenser is 
made, be sure the oiled paper is not 
torn, as a short cireuit anywhere will 
‘cause the complete failure of the set. 

With a dry-cell tube and one 
stage of audio frequency amplifica- 
tion, this set, even under the old 
Droadeasting ‘schedule, picked up 
in New York City signals from 
WIZ, Newark, N. Jz WGY, 
‘Schenectady, N. Y.; and KDKA, 
East Pittsburgh, Pa., by turning 
the variable condenser knob a few 
degrees one way or the other. ‘This 
shows how sharply the set tunes. 
Under the new schedules, any be- 
ginner ean get good results with it, 

Tn the set illustrated in the 
photograph, it was necessary to 
place the tube socket back from the 
Panel because the rheostat inter- 

(Turn to pose of) 
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Camping Afloat Is Latest Vacation Novelty 


By Stillman Taylor 
Widely Known Authority on Outdoor Life 


I ‘camper then chooses a sheltered 


river or stream for his camping ground, 

‘The floating camp has many unique 
advantages. It is easy to build and 
‘not expensive; it provides a good, 
comfortable canvas home with large 
storage places for food and other essen 
tials; and the camper may move on 
and drift with the current and wind 
whenever he feels like picking up and 
changing his camp. 

‘The camping scow is the simplest 
kind of a boat to build, If itis hauled 
out each year after use and turned 
bottom up out of reach of ice, it will 
stand up under many years of service, 


For the sake of lightness spruce is pre- 
ferred, but white cedar or almost any other 
‘wood may be used, if the builder prefers. 
If spruce or other light wood is selected, the 
tide boards should be 14 of 14 in. planks, 
It is unnecessary to have the side boards 
in one piece; three pieces may be used, if 
securely battened at 3 ft. intervals ‘by 
means of 144 by 2-in. studding. ‘The edges 
of the planking should be planed to a slight 
bevel, giving a shallow V-shaped opening 
‘on the outside but forming a tight fit inside. 
In this seam is tapped oakum or cotton 
‘waste to about 34 in. from the outside. 
‘Then fll the seam flush with putty, first 
amearing thick paint over the oakum. 

‘The bottom boards are nailed, with 
falvanized boat nails, directly to the 


in, thick and any width may be 
‘used. These seams also are calked. 

‘To provide plenty of stowage space, = 
‘watertight box is constructed in the center 


<e 


—- 


‘of the scow. Access to it is gained through 
‘a trapdoor in the tent floor. 

‘The decking is %4-in. boards, nailed 
‘crosswise from side board to side board 
with a 184 by 2in. piece running length- 
wise in the center to stiffen it, After nailing 
the deck in place, paint the edges of the 
boards with a heavy coat of paint, and 
force them up tightly with a heavy chisel, 
‘as flooring is laid. Before putting on the 
deck, it is well to paint the boat inside with 
‘any cheap paint mixed with plenty of oll. 

For mooring the camp, a heavy ring bolt 
should be screwed in the 13 by 2-in 

‘transom supports, 

> at each corner. 

A heavy pair of 

‘oars may be pro- 
vided for poling 
the seaw, one be- 
ing lashed on 
deck for use in 
‘ease the other is 
broken. A 16-ft. 


“Trapdons te storage 


A regulation wall tent gives the most 
room for the space occupied. Each post of 
the tent should extend through the deck 


and rest on a step on the bottom, as a mast. 
For the tent 8, 10 or 12-ounce cotton 
duck may be used. The figures show the 
dimensions, which’ may be varied us re- 
quired. The tent should, however, be 
‘the same width as the’ scow, 50 that 
the side walls will extend down the 
sides of the scow to keep the rain 
from driving in. "It is a good plan to 
tun a 134 by 2 in, piece around the 
whole tent, making a tight joint by 
laying the’ wooden strips on. woolen 
loth, well coated with heavy paint. 
‘When the studding is nailed solidly in 
place, this will form a watertight joint, 
Tn making the tent, frst prepare the 
rectangular section ‘of the root by 
sewing the duck together with a 
lapped seam 3% in, wide, stitehed on 
both edges. Then make 


‘back walls and the side walls, as shown, and 
sew all together in that order, using a 
sailmaker’s needle and common white 
string, well waxed. ‘The canvas ridge eap 
is sewed on last, 

A 2 by 2 in. piece may be planed octagon- 
ally for the two upright poles and another, 
rounded over the top, will serve for the 
idgepole. A spike 6 in. long is driven in 
the ends of the two posts, and correspond. 
{ing holes bored in the ridge pole, 

‘The scow with the tent set up is hard to 
row but fairly easy to acull, and a big row- 
lock or scull plate should be fixed to the 
roomy front deck for this purpose, 


Building a Concrete Flower Box and Garden Seat 


To, MAKE the supports for a concrete 
flower box or garden seat, prepare a 
form of Yin. wood, as shown.” Then mix 
‘one part of cement and two parts of clean 
‘sand tou mushy consistency, wet the form 
well, and pour in a layer of concrete about 
144i. thick. Cut a piece of heavy chicken 
wire of close mesh, or of regular woven 
wire reinforcement, lay it on the surface of 
the conerete, and put in 14 in. more of the 
concrete. 

After a day or two, remove the form very 
carefully, and brush the surface of the con- 
crete with a mixture of pure cement and 
rater. A second supp is then made in 
® 


ime way. 
“The box form is next built up on a board 
platform. It is possible to provide raised 
or recessed panels, which can later be filled 
‘or coated with colored cement. 


A form is also made for the interior of the 
box, and this should be filled with sand or 
earth to prevent it’s collapsing. Reinforc- 
ing should be provided as shown by the 
dotted line in the end section. 

‘The box form is filled with a 1 to 2 in. 
‘mixture, like the supports. When finished 
the box is cemented to the supports with 
cement mortar. 

Ifa seat is desired, simply make a slab of 
conerete with wire reinforcing in the center 
and mount it on the supports. Wooden 
molding will provide an ornamental edge 
fand if none is available, a molded form 
‘can easily be improvised by bullding up the 
‘edge pieces with several strips that have 
been planed to a decorative profile. 

‘Two bags of cement should be ample to 
make the complete box, and the seat will 
require less.—L. G. 8. 
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Splendid Blueprints for Your Summer Work 


Arbor, Bench and Swing are Three Attractive Projects from 
Popular Science Monthly's Famous Series of 
Home Workshop Drawings 


Porutan Sciewes  MoNTHLY's 

series of blueprints, perhaps the 
most timely and useful for outdoor con 
struction in the long, light evenings of mid 
summer are the arbor, the combination 
hench and table, and the porch swing ilus- 
trated, ‘These are simple to make, do not 
ost great deal for materials, and are 
excelent for dressing up the porch and 
garden. 

‘Pethaps you have noticed these designs 
among the thumbnail sketches that have 
heen published from time to time to illus- 
trate the blueprint series, ‘They are again 
being published as a result of a number of 
requests from readers. 

‘The new perspective assembly drawings 
have been especially prepared to show at a 
lance the over-all dimensions and give the 
Feneral construction clearly enough to be 
followed without difficulty by any man oF 
boy who ia hundy with woodworking tools. 


Arbor Has Two Roomy Seats 


‘The arbor, with its arched top, quaint 
gato und two roomy seats, is a perpetual 
Invitation to linger in the garden, Tt is 
built of eypress or other durable wood and 
rests on 4 by 4-in, sleepers buried in the 
‘ground, 

‘The posta are 28¢ by 244 in.; the slats 
by 1% and % by 2 in.t the rails 3 by 8 
in; the top bows 13¢ by 2 in.; the gate 
rails 34 by 286 in. 

‘The roof bows can be made either by 
bending the 114 by 2 in. pieces after they 
have been softened in boiling water or with 
steam, or by building up the curve from 


O' ALL the noteworthy projects in 


two layers of 34 in. stock sawed to shape. 

‘The porch swing, made of oak, ash, 
chestnut or other hardwood, is distin- 
guished by the graceful shape of its back. 
Both the seat and back are curved to make 
them comfortable. 

‘Two stretchers of sleepers 13( by 234 in. 
by 4 ft. support the swing. The cross rails, 
of the seat are 134 by 134 by 16 in.; the 
four back braces are cut from one piece 134 
‘The slats are 34 by 


9. stock. 
The combination bench and table is 
ordinarily used as a decorative bench for 
the veranda or sun porch, but it ean be con- 
erted instantly into a luncheon table, 
‘The seat covers a capacious box. 

‘White pine, whitewood, or other close 


Working details and bill of materiale for th 
Setamebial por ting ars comtsined Bho 
“ 


rained soft wood is used, and the piece is 
Painted or enameled and ornamented as 
‘suggested in an article, “How to Paint 
Decorative Home Furniture," on page 76 
of the June Porvtar Sctexce MoNTHLY. 
Complete working details, many of therm 
full size, and an exact bill of materials ean 
bbe obtained for each of these from the 
Blueprint Service Department of POPULAR 


‘The designing, detailing and 
drafting, for which no charge is made, are 
1 part of the magazine's contribution to the 
‘success of your home workshop. 

An especially useful blueprint is being 
prepared for distribution next month. It 
shows the construction of a baby's com- 
bination erib and play pen with folding top 
and other distinctive features that make it 
‘a most desirable addition to any home 
‘where there are young children, 


Blueprint Service Dept., Popular Science Monthly, 225 West 89th St, New York, 


GewTLEsex: 


‘Send me the blueprint, or blueprints, I have checked below, for which I inclose 
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Better Shop Methods , 


How Expert Mechanics Save Time and Labor 


Using a Drill Press as a Small Slotter 


By Joe V. Romig 
Machine-Too! Designer and Builder 


HORT stroke slotting on small tool 
‘and die work is often done on the 
shaper or large slotter for want of a 

small slotting machine, If one of the drill 

presses in the shop is not kept constantly 

‘busy, itean be converted into a small slotter 

‘that will do fine and accurate work. 

‘The necessary modifications are not ex- 
pensive to make and the machine will save 
time on many small jobs that have to be 
‘shaped out to a layout line or require deep 
recesses that are difficult to machine on the 
‘shaper because of the size of the head. 

The drill press selected should have a 
double table feed, to allow the work to be 
fed in either direction. The two bevel 
‘gears on the top of the spindle are removed 
‘and in place of the small gear on the top 
horizontal drive shaft is. substituted a 
‘erank disk, This is keyed in place and has 
‘a T-alot milled ucroms the center line to 
take the variable stroke erank pin, 

‘Usually the driven gear of the bevel set 
has an extended hub that runs in a buahed 
ering at the head of the column, #0 a 
‘bushing must be made and inserted’ in its 
place to support the upper end of the 
‘spindle, A spindle clamp also ix made of 
cold rolled steel with a turned down pin, as 
shown in the detail drawing. A connecting 
od joins the crank pin and spindle clamp. 

‘To prevent the spindie’s turning, the ball 
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Nas MORSE TAPER 700. SLOT 


BAR USED TO SLOT KEYWAYS 
Retails of the tool head, crank di 
Ncchel sBindie Setup Snnectinn 


stead 


race is removed and fiber washers are in- 
serted. The lock adjusting collar on top of 
the spindle slide is then tightened to hold 
the spindle rigidly. 

‘To allow fine and accurate work, the 
spindle slide should be adjusted for a 
famooth up and down motion without any 
uundue play, and the rack of the slide should 
bbe adjusted until there is no side motion. 

‘As the head is clamped to the column 
and the slide is counterbalanced, the power 
‘used is slight. With the cone pulley ar- 
rangement and back gear shift, the power 
and speed range available is ample. 


How the Tool Head is Made 


‘An ideal tool holder for the slotter is 
made as shown. ‘The tang should enter 
well into the drift opening to prevent the 
holder from turning under the strain of the 
‘cut. ‘The rectangular head is shaped out to 
receive the tool or apron block, which 
should be a neat sliding ft in the head. Tt 
is pivoted by means of a taper pin. To give 
the tool clearance on the up stroke, a 
spring is provided to pull the toolblock’ up. 
‘against its seat. ‘The details explain them- 
selves, although the maker should be cau 
tioned to drill the counterbored hole a 
trifle ahead of the center to allow the serew 
and spring free play when the head pulls 
down. |The hole in the toolblock should be 
a trifle larger than the 14-in. ste! bits used, 
as the straine of cutting are in an upward 
direction, and the tendency of the tapered 
shank is 'to tighten rather than to loosen. 

Bars of various sizes can be made for 
cutting keyways and deep slotting, al- 
though the usual boring bar used on the 
drill press will serve for this purpose. 

When taking straight cuts, the tool 
hholder should be faced straight, the head 
toward the work, and on side or recess work 
the head is slanted toward the side worked 


fon. The tool head becomes, indeed a uni- 
versal apron head. 

‘This conversion of the drill press does not 
involve any fundamental changes that pre- 
vent the machine's being restored to ite 
sriginal purposes when necessary, and In 
many ways the converted 
Krmaler"thon its companion machines of 
heavier type, as the lifting and placing of 
the ram is easier, there is greater range up- 
and down, and more light for the operator, 
fas well as the possibility of using the ma- 
chine both as drill and slotter at one setting. 
or chucking of the work 


Accurate Surface Plate Aids in 
Making Speedy Layouts 
By Henry S. Laraby 


FOR laying out work accurately and with 
‘the least lou of time, one or more 
laying-out surface plates made as shown 
below will prove a valuable addition to the 
equipment of any machine shop, 

‘Small plates for tool or gage work should 
‘measure about 12 by 18 in. and in that size 
may be made of soft steel or cast iron. 
Large plates for heavy tool or machine 
work run up to several feet square and are 
‘of smoothly machined cast iron, 

It is essential that the plate be ma- 
chined perfectly aquare and the slot made 
square with the edges, so that the plate 
may be turned on its side when necessary. 

‘The work is located squarely with the 
sides and fastened by means of strap 
clamps. A slip or fixed bushing with a hole 


through it the same size as the hole wanted 
in the work is forced into the bushing damp. 
‘A ground plug is then fitted into the bush- 
ing and used for locating the bushing. 
Measurements are taken from measuring 
blocks clamped at any convenient place 
along the side slots. 

‘The slots in the sides permit the 
bbe clamped to the miller for cuttin, 
ting or boring the work without removing 
it from the surface plate. 
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small shop oF garage, the universal 

tleetrie lamp illustrated has marked 
advantages, It can be clamped to a table, 
chair, box, iathe, drill press, orto any edge 
that is within the range of the clamp, Tt 
can be adjusted to any height within ite 
“fimita and the light can be act at slmost 
any angle to furish the best illumination 
“for the work, whether drafting, reading, ma 

‘chine, or pattern work. Tt is also 20 de- 

signed that any style of shade can be used, 

Tepardlea ofits shape, inthe holder, No. 15. 
i *Hinving made a eet of patterns for the 

five part that have to be cast, I found that 

many of my friends wanted castings in 

iron, bronze or aluminum as soon as they 
‘raw how neat and Useful the finished lamp 

was, and T atl have castings made from 
‘ime to time. 

"The parts used in the construction sre 
‘nhustrated in detail. "No. 1 i the lamp 
socket holder that swivels on No. 4 and ix 
‘held in position bythe clamp screw No. 9 
with a 5/16-in, spring washer under the 
head of the screw. "Number 2 is the lamp 
|socket holder cap. The surfaces between 

Nos. and 2 are filed smooth and flat and 

drilled and tapped for screws No. 3. ‘These 
‘parts form the clamp to hold the lamp 
tocket No, 14, in place, 

‘Number 4 forms the lamp socket he 
‘Phe '11/16-n, barrel ia drilled and reamed 
to 7/16 in, for the spindle No. 12. ‘The 


Fe ‘the home drafting table and the 


List of Lamp Parts 


No, Pam MatmUAL Reg’ 
1 Lampe cokes holder CL, bu, or alum 1 
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By B. R. Wicks 


boss B is drilled and tapped 5/16-18 thd. 
for the gib screw, No. 8, which should 
screw in tight, the play being adjusted 
by the thrust lock No. 6, so that it will 
swing easily on the spindle No. 12. The 
boss A on No. 1 faces A on No. 4. 

‘The clamp screw No. 9 is made from a 
5/16 by 34 in. hex. head eap screw with a 
3/16-in. drill rod handle driven in. ‘The 
9/16-in. barrel is drilled and tapped 5/16-18, 
thd. and faced to 1 in., so that the locknuts, 
oon the swing rod No. 13 will set square. 

‘Number 6 is the height-adjusting collar 
bored and reamed to 7/16 in. to fit No. 12; 
the boss C is drilled and tapped 5/16-18, 


Details of the lamp, parts, standard, and mechaniem for 
Tron ss 


svinetng hehe Neder the 
roimatng the He 


9 


Shop Lamp Has Universal Adjustments 


id held in 
position by 
means of the 
screw No.7, The 
hrust block No. 
6 is placed be- 
tween the screw 
and the spindle 
to prevent cut- 
ting into the 
spindle when the 
screw is moved. 
‘Number 10, 
the clamp, is an 
iron casting, 
drilled and 
tapped for the 


‘The universal amp 


tend of the spindle No. 12, 
id the clamp serew No. 
11, whieh is made from 
cold rolled steel, 
Number 14, the swing 
rod, is made from 5/16- 
id rolled steel. A 
piece of hard wood, No, 
16, 5/16 by 134 in, and 
of a length to be deter- 
mined from the size of 
the table to be used, has 
1 slot in one end to en- 
‘wage the end of this 
swing rod D, and is fas 
tened under the table 
‘with a wood screw, B, 20 
that the light can ‘be 
moved from one side 
to the other, regardless 
of the height, simply by 
manipulating’ the lever. 
‘This can be done with 
fone hand without chang- 
ing the position or inter- 
rupting the drafting or 
other work that in under 
way. Time is saved and 
a direct light is kept on 
the work, 


Rotary Tools Increase Speed and Safety in Press Work 


By G. M. Wilcox 


ECHANICS and designers who 
hhave to deal with press work may 

find useful suggestions in the de- 

fof the set of press tools illustrated. 
his is a “safety first” setup and couples, 


Each buckle is then carried down the back 
side to tumble into a trough, which guides 
it into a receiving box or ean, 

A cast-iron die holder drum, with a bear- 
ing on both sides, is keyed to the shaft and 
hhas eight hardened steel dies embedded in 
its face, spaced 45 degrees apart. An cight- 


tooth ratchet is keyed to one end of the 
shaft and a locking disk having eight 
‘equally spaced milled slots, is fixed to the 
‘opposite end. 

‘Attached to one side of the punch block 
ia a hook lever free to work on ite stud, 
‘This stud is 60 located that the hook lever 
swings against the 
ratchet of its own 
weight and no spring 


On the 
side of the punch 
Dlock is hung a swing 
lever in which is riv- 
feted a stop pin. A 
second pin is riveted 
toits lower extremity. 
Held to the side of 


is required. 
‘opposite 


the shaft bearing by 
‘means of a screw stud 
(Turn to page 88) 


Toolmaker Quadruples Pay 


Asa message of inspiration to mechanics, 
this article has rarely been equalled. Tt 
fea true story and one of the many excel- 
dent contributions to POPULAR SCIENCE 
MONTHLY'S contest, “How I Got that 
Better Job.” The writer asked, however, 
that his name be withheld from publi 
Cation. THE EDITOR. 


URING 1906 I was working as a 
toolmaker in a shop in New York 
state at the highest rate of wages 

then paid for that class of work, I was 28 

years old and married. 

On considering my situation carefully, T 
conchided that I had advanced about as 
far as T could ever expect to go if T con- 
tinued to depend on my manual skill aloné 
Tt was evident to me 
that T needed more 
education and since 
the only way for me 
to obtain it was to 
study athome, I took 
up © mechanical 
course with a corre 
spondence school 

T studied for about 
two years, and while 
what T learned was 
of assistance to me in 
my work in many 
ways, Twas no better 
off financially. It 
seemed that T could 
not get a better job 
because no opportur 
nity offered for me to demonstrate my 
ability to fill or 

My opportunity came in a very un- 
expeeted manner. ‘The concern I was 
working for took a contract to furnish 
some special machines and deliver 500 
in two weeks. T was told that since work 
was slack in the toolroom, it was desir 
able to transfer a few toolmakers to pro- 
duetion work to get the job out on time 
and was asked if T would be willing to 
bbe one of them. I agreed readily and was 
assigned a job of drilling and tapping 
3¢-in. blind holes in a eylinder. 

‘This work was being done on a three- 
spindle drill, one spindle fitted with the tap 
‘size drill, one with the body size drill for 
counterboring about 1/16-in. deep, the 
other with a friction drive tapping attach- 
ment, I was told that the regular output 
‘was eight eylinders an hour, and asked to 
better it if I could. ‘The material was east 
fron, and the tapping operation was slow, 
since it was required to have a full thread 
clear to the bottom of a hole 74 in. deep. 
‘The chips gave considerable trouble and 
made it necessary to back out the tap and 
clean out the hole three times for each 


fle 
Speeds Up the Tapping 


started in with a dry tap, finishing each 
hole as I went and blowing out the chips 
with a amall tube. In this manner I waa 
able to do five an hour. Then I tried 
finishing all of the drilling on a cylinder, 
‘shaking out the chips, and running the 
tap into each hole ax far as it would go, 
then shaking out the chips and running it 
in again until the tap had been in each 
hhole three times and the cylinder com- 
pleted. In this way T reached the required 
‘output of eight an hour. I learned after- 
ward that this was the method followed 
bby the regular operator. 

‘At that time T was studying hydraulics 


“Weems cid thal wcele foresee 


in my course, and naturally the subject 
‘was more or less in my mind. I considered 
‘what would happen if those holes were 
filled with liquid and the tap run into the 
hole. I concluded that the fluid would 
have to come out of the hole by way of the 
flutes alongside the tap; also that the more 
rapid the tap was driven in, the faster the 
fluid would have to flow out. 

T filled one of the holes with oil and 
started the tap into it, with the result that 
it went clear to the bottom without the 
friction slipping. ‘Then I speeded up the 
tapping spindle, as the oil would keep the 
tap cool. After doing the drilling and 
shaking out the chips, I filled all the holes 
with off and tapped’ them out. In this 

‘manner I got out 15 
cylinders an hour and 
the second day was 
able to reach an out- 
Bat, of 16 eplinders 

The job was one of 
considerable — impor- 
tance and the superin- 
tendent was giving it 
his personal attention, 
‘The third day he came 
to me and said, “Bill, 
they tell me that you 
just doubled the out- 
put on this operation 
yesterday and I want 
to know how you did 

it 

“Well, sir,” replied, “blind holes are 
always rather troublesome to tap because 
of the difficulty in removing the chips. I 
‘seem to have overcome that by filling the 
holes with oil first, then, by running the 
tap in rapidly, the oil s displaced so quickly 
that it flows up the sides of the tap with 
sufficient force to carry the chips with it.” 

I demonstrated it to him, addi 
course, you will have to add about 
of oll a day to the cost of the job!” 


He said, “TI 
‘at 40 cents it would be economy if you 
tused five gallons. How did you come to 
think of itt" 

Here was my chance, and I grasped it. 
1 replied, “Well, you see I have been 
‘studying ‘mechanics with the Blank Cor- 
respondence Schools for the past two 
years and just now I am studying the 
paper on hydraulics. This tapping prob- 
Jem appeared to me a simple matter of 
displacement.”* 

“Simple enough,” he replied, and walked 


‘on my old job, a memenger told me I was 
wanted in the superintendent's office, and 
fon presenting myself, I was told that the 
firm was going to systematize somewhat and 
that they needed some one to help organize 
‘a planning room. I was asked if I would 
fare to go to a certain concern in the East 
fand absorb what I could of their methods 
during a period of a month or so, then return, 
and help with the installation of the 
aystem. I agreed and in about three months 
was given the title of “planning room 
foreman,” position I held for about 
five years. ‘Then I had an offer from the 
concern with which I am now connected. 
‘My present salary is more than four times 
what my wages were at the time I started 
studying. 


Additions to Lathe Equipment 
‘Save Machii 


‘To, STOP auickly the rotation of his 
lathe, a Los Angeles machinist uses 
the shopmiade brake illustrated. Its frame 
consists of a length of strap iron attached 
rigidly to the lathe bed and cone housing 
about 133 in. above the largest cone, Toy 
the left end of the strap a flat spring ist 
fastened, its natural elasticity holding it 
against the underside of the strap. This 
spring carries over the largest step of the 


pulley a small bra 
brake lining, 


|, is pivoted to the cone housing 
in such a way that the expanded, eam-likt 
‘end lies between the right end of the sprin 
and thestrap. Turning the crank forces th 


headstock on a rope that passes over 
pulley and is fastened to a counterweight 

A shelf on a level with the lathe way 
supports the chucks not in use.—EDWw1N MM 
Love. 


Fixture for Setting Thread Tooli 


TT HIS handy fixture for wetting thn 
tools is placed between the centers 


Dar, as 


ipering, ie to 
lone, the addi] 
eae tion of steel bal 
con the caliper points will make the worl 
easier and insure greater accuracy. For 
pair of Gin. calipers, 5/16-in. balls ar 
about right.’ They are easily annealed i 
cast iron chips, drilled to fit the point 
rehardened, and soldered to the caliper 
Outside calipers can be fitted with be 
points in the same way—JoHN AUnE 
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Hand Boring Bar Useful in Small Shop 


NE of the simplest yet most useful 


smooth surface or workplate is necessary, 
fand the one illustrated in the third column 
‘na simple and serviceable design. 


table, ifin a machine shop, the construction 
of the boring bar and its attachment is as 
follows: 

‘The head is a bearing-like block, made to 
the size shown. If it is desired to avoid 
making a pattern and doing much machine 
‘work, an ordinary pillow block of suitable 
sine will serve. Ail four sides of the base are 
shaped up perfectly smooth and square with 
‘each other, and the piece is then mounted 
‘aquarely on an angle plate on a lathe and 


peer the nd for we 


bored, counterbored, and threaded, as 
shown, The slots in the buse of the block 
should be oblong to allow shifting the head 
‘when setting it up. ‘The bore must be ab- 
Holutely square to the outer surface, since 
fall work is aquared up from the faces, 

‘This sleeve is bronze or brass, turned or 
threaded with 16 threads an inch: This part 
must be a free running fit through the 
threaded bore of the head. Adjustments 
are provided to take up any lost play. 

“The bore of the sleeve is exactly the size 
of the boring bars, pius a few thousandth 
for a neat turning fit. While the bar is ro- 
tated, the sleeve is either in a stationary 
position or moving forward in response to 
the turning of the feed handwheel. Two 
clamping collars locate the bar where re- 
‘quired, and when a step forward is to be 
Made, they are Doth loosened and the bar 
is then slid into its new position and the 
collars reset, As the forward collar toust 
take most of the thrust, a fiber washer is 
tused between it'and the flange end of the 
sleeve. In order to make the action of the 
head as firm as possible, the head block is 
counter bored in the center, 20 that the 
threads have a beating of only 4 in, at 
each end. 

‘The bars are made of perfectly straight 
15-164in, cold rolled steel. When it is de- 
sired to use a small bar, the end of a bar is 
fturmed down, as shown. ‘The tools are held 
in aquare slots, drilled and filed in the bar, 
and clamped in place either with wedges ot 
setscrews. 

‘A bar rest is made with a 4in, disk of 


By Robert S. Lewis 


How the boring bar ie aet 
scctienal Siew 


for woe and a 
ie end 


steel for @ base and a standard of }¢in. 
round steel is used when the boring bar 
‘must be supported at the far end. 

‘The drive bearing block is split and ad- 
justable, and is so arranged that it slides 
‘and clamps in any position. In order to use 
the same block for small bores, bushings 
fare made as required. ‘They are split and a 
piece of thin, solt wood is forced into the 
split to make the bushings adjustable. 


A Hand Crank Drives the Bar 


‘The bar is driven by means of a hand 
crank made of }¢-in. round steel. A thin 
“ass sleeve is fitted to the handle end and 


fof the food sleeve, ‘The bar rest is then 
placed in position und a surface gage used 
to check the height at each end. The bar 
is placed in position and fastened with 


Jong, deep holes, and if extreme accuracy 
is desired, it is advisable to finish the bore 
with a double cutter, after having first 
roughed out the hole to within a few thou- 
sandths of an inch of the finished’ size. 
‘When facing ends, a long piece of tool steel, 
ground perfectly flat and straight, is used, 
‘as also when counterboring to a square 

A handy attachment for the boring head 
consists of a 10-in. bar, fitted at the end 
with a No. 1 or No, 2 Morse taper socket, 
which can be used when drilling holes, 
‘When the machine is used for drilling, the 


erawans 58 


How to Make a Spider-Web Variometer 


Tuning Unit Useful in Many Radio Circuits Does 
Away with Difficult Rotor and Stator Windings 


By Edwin G. Gettins 


‘poata are mounted on it, the angle obtained will be close enough. 


‘The spider-webs used are fiber forms, cut 


JF ZOU sre using 2 single circuit radio 
receiver and are annoyed with interfer- 
fence from several broadeasting stations, the 
construction of the simple double loop iitus- 
‘trated will make your set much more 
selective. ‘The device will work with either 
‘& crystal or a vacuum tube set. 

pila rmoweorkcin the shape of arom 

‘connecting three 12 in. and one 1 

ends. The long end is nailed, screwed or 
otherwise mounted to a base block, 


Steoronnr soe 


ive brads or small nails every 34 in 

both sides of the arma to within 234 

in, of the center, as shown. ‘The naile must 

not come directly opposite each other as 
‘should not touch in 

‘ext wind No, 22 single or double cotton 

covered wire spirally on the nails on both 


Cut two pieces of }4-in, fiber or compoal- 
tion 4 in. square and mount on them 12 
taps, a switch arm and two binding posts, 
Fasten the switches to the center of the 
‘cross, using wooden spacers as necessary, 

From one loop, which is to be the pri- 
mary, take off leads, beginning at the outside, 
from the 2nd, 4th, 6th, 8th, 10th, 12th, 14th 
16th, 18th, 20th, 22nd, and 24th turns, and 
solder to the switch points. “Hook this loop 
to the aerial and ground, ax shown, using a 
23-plate variable condenser parallel with it, 

‘The coil on the other side is n duplicate 
of the frst but requires no condenser, Its 
connected to the aerial and ground binding 
posts of the receiving set.—G. L. 8. 


nuit, ash and gum, can be given a novelty: 
finish in erafteman's gray with little diff 


Give the raw wood a cont of linseed 
oil and when that is dry dust out the pores 
‘of the grain thoroughly, Next fil the grain 
‘with white lead or a commercial paste filer 
colored a light gray. Force the thick filler 
into the grain with a putty knife and re 
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5 Room House’938 


Build Your Own Home 
By the ALADDIN 
Readi-Cut System. 


to fit, 
nails, 


Price includes all the lumber c 
interior woodwork, hardware, gh 
roofing, lath, doors, windows, 


Your choice of eight different $5 3g eer 


floor plans - me 


ALADDIN Prices Are LOWER TODAY Than They Were a Year Ago 


ARVELOUS improvements and distinct changes in design and produc- 
WP eubelarhe: Aladdin: Campanyearreducs cone ayar alae 

anything heretofore conceivable. Where else can you buy home 
building materials now at less than Last Year’s Prices? 


This Large 7 Room Bungalow—Price $97 


the 


even room bungalow 


addin catalog 
ie same price—$975. 


Big Two Story Dutch Colonial Home $1932. 


This Dutch Colonial contains big living room, size 14 x 26 
feet, dining room, kitchen, pantry, four fine corner bed rooms, 
bath and closets." 2 s guaranteed to be cut accur- 
ately to fit. Quick construction, 18% saving of waste in 
material and about 30% saving on labor. 


SEND TODAY FOR 


FREE ALADDIN Catalog No. 2761 
THE ALADDIN COMPANY 


Office and Mills at 
Bay City, Mich., Wilmington, No. Car., Portland, Ore., Toronto, Ont., Can. 
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In the beginning it was a picture writing, 
ES ners emer 
ject or, more generally, for an idea, 
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alphabetic, 


Chinese Still Use Idea Signs 


‘There are, indeed, modem ways of writ- 
{ng still in tise in the world that indicate 
some of the ntages of this history. Chinese, 
for instance, is still written in idea-signs, 
just as the ancient Sumerian was. Each one 
6f the curious looking: drawings of Chinese 
writing was originally a picture; a picture 
of water oF of a mountain or of a man or of 
some other familiar thing. ‘These signs still 
stand for these ideas and only indirectly 
for the spoken words that correspond to 
ther. A piece of Chinese writing will be 
read off in quite different words in different 
parts of China, just as the picture writh 
of the American Indians was. ‘The written 
fea, ofcourse, remain the same every- 

The simpler vowel and consonant signs 
that make up our modern alphabet origi- 
nated, just as the syllable signs of the Baby 
Tonian writing had done, out of ancient pie 
tures but they did not come exclusively, or 
even mainly, from the signs that were de- 
veloped in Babylonia. For most of them we 
‘must thank that other great empire of the 
ancient world, Egypt. 

At the same time that a picture writing 
was developing among the Sumerians— 
that is, about six or seven thousand years 
‘ago—a similar system of writing was grow- 


Valve Filing Fixture Saves Time of 


HEN grinding in a set of valves, 

‘many automobile mechanics first 

reas down the worn and pitted 
surface of each valve by filing it. The 
valve stem is held in the chuck of a sensi- 
tive drill press and revolved against the 
file, which is kept approximately at an angle 
‘of 45 degrees to the stem. While this 
speedy method so far as the filing is con- 
‘corned, the accuracy of the angle is often 
Jost and the actual grinding operation takes 
longer. 

‘A better method ia to use a simple attach- 
ment, as shown, to control with precision 
the angle of the file, By keeping the fle 
against the guide roller and down on its 
flange a perfect job is made of filing the 
valve and only a little grinding is required 
to finish the surface. 

A piece of steel is turned to fit the hole in 
the table arm of the press and a flange is 
left near one.end to support the web, which 
is retained in place by a locknut, as indi- 


Popular Science Monthly 


of Speech and Writing 


| JN 2 comprehensive article 
next month, Doctor Free 
will sum up what he finds 


to be the accumulated proofs 


ing up in Egypt. Tt was also a picture writ- 
ing but the pictures used were different 
the writing familiar to us as the 


‘these picture signs was 
the same in Egypt as in Babylonia. They 


i 
i 
i 
i 
E 
i 


‘At the same time the shapes of the hiero- 
slyphie signs underwent a change. They 
were complicated and difficult to draw. 


of them, a sort of running hand that could 
be written easily on the paper-like sheets 
which the Egyptians had learned to make 
‘out of the papyrus plant, a kind of rushelike 
‘weed that grew wild along the banks of th 
Nile, Tt seems to have been thin every. 
day handwriting of the Egyptians that led, 
{m the main, to our moder alphabet, 

‘The peopie who devised it for us were the 
Phoenicians. In the centuries between 
2000 and 1600 B. C. there grew up on the 
‘coast of what was to be later on the Holy 
Land, ‘two great Phoenician cities, Tyre 
and Sidon. ‘The people of these cities were 
‘hip-owners and traders. They carried the 
ocean commerce of the great land powers, 
Babylonia and Egypt. ‘They were familiar, 
by neceasity, with the written languages of 
these countries. 

‘And #0 they” borrowed from the Egyp- 
tian running hand, and perhaps from the 
Babylonia syllable’ signs also, a series of 
marks which they seem to have used, at 
fiat, as marks for their bales and boxes of 
merchandise, as we use “0. K." or 

‘Soon these marks were being used as 
sound-signs to write the Phoenician lan- 
fuage. Presently the Greeks learned them 
from the Phoenicians and used them to write 


Greek. The Romans modified these same 

ns 50 that they could use them to writ 
Latin. These Roman letters are our own, 
Since the days of the Romans there has 
been almost no change in the alphabet or in 
ways of writing. ‘The invention of printing 
has tended, on the whole, to petrify both 
writing and speech and to keep them from 
changing much or rapidly. 

But one invention that has grown out of 
printing constitutes, curiously enough, 
return to the oldest writing methods of al 
‘This invention is the picture book, the ilus- 
trated magazine and newspaper.” What is 
the picture section of the Sunday paper, for 
instance, but a kind of picture writing quite 
like that of the Indians or Babylonians? 

‘There are interesting social possibilities 
in the growing use of such printed pictures 
4nd ofthe related invention of mation ple 

, ity of speech is admittedly 
‘one of the greatest obstacles to that inter- 
national sympathy and understanding 
‘which is so essential, the sociologists insist, 
to the future security of the world, ‘That is 
why #0 many able and forward-looking men 
are devoting time and money to develop 
an international speech like Esperanto, 


An International Picture Language ? 


1p 2038 common speach fo all the word 
greatly lesired and is presumal 
Irate, bu A bec to are sow 
Meanwhile, is it not ponsible that we are 
developing, all unawares, an international 
Ianguage of pictures? 

Writing is evolving, 
vilization is evolving; perhaps even man| 
‘himself is evolving. The key to knowledge| 
‘of what may happen in the future ies in the| 
study of what has happened in the past, 


For Further Reading 


he nature of language and the origin 
Odi tce nahi eR ne a aoc hl 


Auto Mechanics 


cated. ‘The small portion of the shank tha 
projects beyond the locknut is turned 
form a 60-degree center and the point is 

hardened. ‘The web is 1 in, thick 

stock drilled to slip over the upper part 
‘the shank. 

‘A roller 8¢ in. in diameter ia set on a 
‘that holds it at an angle of 45 degrees to 
valve stem, and at the same time at right 
angles to a line or lines tangent to the ro 
and valve at the points where the fle is 
‘contact with each. 

In use, place the valve in the drill chuck 
and elevate and clamp the spindle as hig! 
as possible. The fixture is then slipped 
the hole in’the table arm and is elevat 
to bring the center point snugly up int 
the center hole in the head of the 
The file is used with a stroke, as on lat 
work, 

A striking advantage of this fixture, 
‘sides its simplicity, is that it will take 
of valves of all sizes.—J. V. 


August, 1983 


BETTER SHOP METHODS 


Keeping Your Micrometer True 
With Three Lapping Disks 
\ONSTANT use of micrometer results 
in the edges of the anvil and the end of 
‘the spindle becoming slightly rounded. 
‘Thia wear can be corrected most accurately 
by the use of three cast iron lapping disks, 
‘one .276 in. thick, another «283 in. thick, 
‘and a thied .201 
thick, All 
may be 1 in. in 
dlameter and the 
edges should be 
beveled. They 
should be 
stamped 1,2, and 
5 for ready iden 
tification. 
‘As one com- 
plete turn of & 
ead anil are Terometerscrew 
ba sy St” mean. an ad 
of 025 in, the three disks together mak 
Possible’ "to ‘lap the faces evenly. and 
squarely, Charge blocks by rubbing 
tem on a surface plate that has been 
charged with a lite flour emery. Bring 
the spindle down on one of the blocks, as 
shown, and rub with an easy, circular mo- 
tion. "Do the same with the second and 
third block, lapping an equal amount with 
tach, ‘These blocks, make it eary to keep 
the imierometer in good condition. —H. 8. 


Sound Magnifier for Lapping 

IN. WORKING with a diamond lap it is 

desirable to know just when the lap is 
in contact with the work. This often re- 
quires more than a keen sense of touch. By 
placing on the work the forked end of the 


wooo: Jib omass venue 
; 
ier 
C———< 


"Twa types of sound rods easly made 


tool illustrated and putting an ear to the 
other end, the sound of the lapping process 
will be magnified greatly and the slightest 
‘contact will be audible. The instrument ean 
also be used in grinding or milling. —S. L. 


Dividing Cylindrical Work 


0 SPACE 

equal dis- 
tances around 
ceylindrieal work 


in connection with the table found in any 
mechanical handbook giving the length of 
aside of any regular polygon inscribed in 
a cirele. 

I, for instance, it is desired to divide a 
Jin. cylinder into three parts, a starting 
point is seribed, then the micrometer is set 
‘at .866, given in the table as the length of 
the side of a regular triangle where the 
diameter of the inclosing circle equals 1. 
If the cylinder were 3 in. in diameter, it 
‘would be necessary simply to multiply .868 
by 3.—L. C. M. 


GAGE 


Car Owners— 


NOW zou can KNOW when your cylinders are sored, 
tapered or out-of-round. Ask the shop to test them 
th the Starrett Cylinder Gage. Slide this Gage up and 
down the cylinder yourself and prove to 

faction whether your cylinders need attent 


ur OWN satis 


‘This remarkable Gage is so sensitive that a variation of 
one thousandth part of an inch is plainly recorded on the 
dial. Yet it is so simple and reliable in operation that 
'yone can use it and be sure of absolutely reliable results. 


SERVICE STATIONS, RE-GRIND AND 
RE-BORE SHOPS, GARAGES 


This new Starrett Cylinder Gage will help you sell more 
service. No more difficulty in convincing the car owner 
the necessity of truing up worn cylinders. No. 452 is 
designed on an entirely new principle—non-collapsible, 
easy to read and wonderfully accurate. 


Revived Supplement to Catalog No. 22 “W" describes 
this new instrument. - Write for free cop) 


THE L. S. STARRETT CO. 


The World's Greatest Toolmakers 
Manufacturers of Hacksows Unexcelled 


ATHOL, MASS. 


Starrett Cylinder Gage, No. 452 


“Tap stearate, which can be cand Inthe 
Br ae eee he Seocee ogee ot 


CYLINDER 


86 Popular Science Monthly 
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BETTER SHOP METHODS 
. | Engraving and Lettering with the 


| Drill Press 

JN, MABING up two special dials for an 

| A engine control it was necessary to finish 

the faces with engraved lines and letters, 

| for which fullsize blueprints were furnished. 

To do the engraving as quickly as possible 

| with the equipment at hand, an ordinary 
| | dell press was used. 


‘The blueprints were cut out and fastened, 
to the dials with shellac. A cross slide from 
a bench lathe was bolted to the bed of a 


{ TheClipper \ al 
your barber uses—— 


ye i men who like to keep their hair closely 
ASK your barber what kind of mea who ke to beep ther ais cel 


clippers he uses and he will Vherever a good barber or hairdreeria't 
undoubtedly answer “Brown &  Twciy".eSsue" 
Sharpe.” ‘ e 
For he has found that day-by-day, year , barber supply and 
in and year out these npr st wmegty the eat 
and accuracy’ "They tay sharp. Some at Mode 
imitate wife todsy the Brown'k Sharpe Brown & Sharpe clippers. No. O00 cuts 
Cippere they gat wemy pear ago fae vey short-neay ay coe ax shaving 
Mother, and. fathers oo ae buying BS," " 
eee eee Tee Tatty nad ese ‘No. OD euts hair 1/64 och long small drill pres and one of the dials was 
cLoperation ne it ponte for anyone to No. Ocuts hair 1/32 fartonsl Yo Ore evens slide wits holt ia 
te them; for bobbed hair, Dutch cuts for No. T euts the slot, A suitable tool wan made by 
rounding off the end of  countersinking 
The clipper your barber user is the clipper to use at home. rewmting of teaiond ofa eocaterdnkiog 
in was placed Inthe dri 


, after the proper depth for the 
cut had been determined, the drill top was 
set at the point. By using the two feeds of 
the lathe cross slide, the engraving was 
quickly and easily accomplished, the tool 
being lifted only to pass from one line to 
another.—G. A. LUERS. 


BROWN & SHARPE Mfg.Co. 
Providence, RL,US.A. 
The Word's Stondard [BS Quality Tee! Maters 


Pr, Save Your Tools 
Fk feigity and Save Money! 
as escent 


‘H. Gerstner & Sons 


15 Cobia Se, Daan, Oe 


"pO YOU LIKE TO DRAW? | Bess": 


CARTOONISTS TRAINED BY W. L. EVANS | | fis Cio\Zeismeramints ore omen 


MAKE MONEY ite 


Tool for Locating Centers 


HEN the spindle or chuck on mill 
tng. techie rons ont of cr whe 
driing ‘or boring holes, the simple toa 
ihstred ia ust for quickly centraliing 
ve | the ete | 
—l ‘Cath the spindle in the chuck and it 
run ata high opeeds Take the point of te 


| OLE. e ' 
——ee 


‘When revolving rapidly, tha needle centraliaes 


indle between the thumb and first finger 
fand the needle at once will true itself, Then, 
bring the center punch mark of the hole to, 
a line with the needle point. made this 
device several years ago and have used it 
‘ever since with great suceess.—J. A. 


Bushing Adapts Boring Tool | 
Holder for Drill Rod 


SPLIT busb-  sMALLWORKTOOLy 


ing’ made as ge 
shown to fit a Sruy Sleeve 


standard boring 
tool holder is a use- 
ful addition to the 
tool equipment. It 


allows a drill rod 
to be used for small boring and insid 
threading jobs on the lathe. The util 


Sieinale anes shown ins 
"The School a reommmended by well known 
srecgate entne they Eno the tbdests ae 


Sioaiaataghe 
you te o draw and want weber» | ees 
plot dba a tl of par rk (ae. 

sic We wil sepd yu the pore= Spi oe ee eee 

i ul deta sos ie Roeser 


THE W. L. EVANS SCHOOL ‘Wit or ee Catabog. and convenience of drill rod for mal 
cit Ghcenaae cami’ || So ee ee oe 
OF CARTOONING crosier susuracruninc compast | 5 Smal oie 


{25 Lender Big, CLEVELAND, O#10 | 


{OP METHODS 


Tool Holder Aids in Producing 
Perfect Shaper Work 


IFFICUL- 

‘TIES expe 
rienced in obtain- 
ing perfectly true 
and fat surfaces 
on a planer~ or 
sshaper-tooled job 
are often due to 
poorly designed 


Srey sede ler aal 
tool holders, ‘tering 

When too 

Milton postin, Sartated, here 
awiteltoa of cutee 


‘The tool holder shank is made of sti 
machinery steel, shaped and notched for 
the sotserew. ‘The clamp head fits over the 
shank and the tool is held rigidly and 
firmly against the back face of the shank. 
‘This aids in obtaining perfectly flat and 
true surfaces. —V. R, 


Building Strong Wooden Trestles 


‘OODEN trestles or sawhorses are 
‘often made, even by experienced 
carpenters, 40 that the weight is borne 
mainly by the nails that hold the legs to the 
crous beams. A better method is to bevel 
‘off the inside edge of each leg at the top, 
shown, and make a noteh of corresponding 


‘shape in the cross beams. The joint is then 
weidge-like in principle and the weight is 
smustained largely upon the wooden surfaces 
of the joint and only to a minor degree by 

rews used to hold the joint 


Dial Aids in Setting Expansion 
Valve Accurately 


HE ial illustrated has proved 
ceedingly useful in setting the expan- 
sion valves in a storage plant. Tt would 
Wve where close 
and accurate set- 
ting is required. 
‘The Sin. dial 
is cut from tin, A 
blank nut is drilled 
and tapped for a 
setscrew and then 
soldered to the 
dial 


sions put in. with 
‘waterproof drave- 


8 cont of shellac, although that was not 
done in this particular case. 

‘The pointer is sheet brass, fastened with 
a stove bolt—Anruur M. Samp. 


Mastering Nature’s Forces 


Without the telephone “re- 
peater,” the entire electrical 
power available on the earth 
would not be sufficient to make 
trans-continental speech com- 
mercially possible. The three 


thousand repeaters now in use 


increased the talking 
range of every telephone by 
thousands of miles. By mak- 
ing possible the use of smaller 
gauge wires, repeaters have 
kept down the cost of equip: 
ment by millions of dollars. 


‘The repeater is only one out 
of scores of scientific develop- 
ments of equal or greater im- 
portance in the advancement of 
telephone service. Bell System 
progress has been a continual 
encounter with seemingly im- 
possible barriers, and a con- 
tinual finding of new ways to 


overcome them. Each step in 
extending the range of speech 
has come only after years of 
study. Each important piece of 
telephone apparatus has had to 
be created for the need, Each 
working day this pioneering 
goes on. Nature is harnessed 
to a new duty and mechanical 
ingenuity improves the tools of 
service, as fast as ecience finds 
the way. 


Not only is the Bell System 
daily conducting research within 
its own nation-wide organiza- 
tion, but it is studying the dis- 
coveries of the whole world of 
science for their possible apy 
cation to telephone service. 
Only by such eternal vi 
has the United States been given 
the best and cheapest telephone 
service in the world. 


BeLL System" 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 

One Policy, One System, Universal Service, and all directed 


The MONARCH Jr. Lathe 


feet. Made in 


SRE SAE Mt Sh "Baghety Sener price 


THE MONARCH MACHINE TOOL CO. 


401 Oak Street SIDNEY, Obie 


Chrome Manganese Stee! 
WRENCHES & TOOLS 


‘That out-of-the-way nut or 
bolt is easy for Mossberg 
Wrenches and Tools. No 


matter how difficult the job 
there is a Mossberg Wrench 
big enough—small enough— 
pord enough to handle 
without trouble, 


Select any Mossberg Wrench or 
‘Tool for examination=-at the near= 
Get deer hey, ook re 
they are stronger than they foo 

tek tomeriction of the ort 
that enables them to stand up un- 
fer: the hardest" work," Chrome 
Imampanese steel is sed throughout 
The tnlire line, One. piece solid 
onstruction gives addled strength, 


Take Momiberg Speed Bracer—for 
instance—they eee hold of a nut 
or bolt handle ces and leave 
{dear burrn ng roughing op 
South ely 
their bity to sand noe ony ose 
tba 


Special sots—small and Iarge—for 
all Kinds of work. "Look for the 
Mossberg trade mark. Te repee= 
tents value and quality 


FRANK MOSSBERG CO. 
Lamb Street, Attleboro, Mass. 


Popular Science Mursthly 


‘BETTER SHOP METHODS | 


Spot Facing Versus Straddle Milling 


GPOT facing is a method of removing 
‘metal with what we might term a flat- 
bottom drill tool having multiple cutting 
edges. It is one of the quickest and cheap- 
fest ways to remove metal and should be 
‘used wherever the requirements of accuracy 
are not too exacting. When work is planned 
in the shop, prefer- 

ence should be given 
to spot facing over 
straddle milling. 

Straddle mills are 
expensive tools to 
make and maintain, 
and spot facers ean 
bbe made for a frac- 
tion of their cost. 
Spot facers can be 
sharpened by the 
‘machine operator 
himself. By making 
use of a relatively 
heap machine like 
the drill press, spot 7 
facing leaves the miller open for more im- 
portant work and saves in the labor cost 
of a high priced mechanic. 

‘The favorite spot facer is the two flute 
type, demountable on the pilot. The pilot 
fs made of atub steel, with a lat and groove 
milled as shown and hardened and ground 
to size. The pilot bars can be fitted to 
quick change collet fixtures or held with a 
taper shank or in a drill chuck. 

‘The spot {acer is made of a good harden- 
ing steel. ‘The stock is chucked in a lathe, 


Rotary Tools Increase Speed 
nued from page 79) 
fs a locking lever having a tooth on its 
Inner edge and a diamond-shaped raised 
cam portion on its outer side. ‘Directly back 
of this lever is a spring pin operated by a 
‘tring, the tension of which may be varied 
by means of an adjusting screw, the whole 
being housed in a built-out portion of the 
shat bearing 

Tn normal idle position, the tooth of the 
lock lever is held’ in engagement with the 
locking disk by spring pin. When the press 
i tripped and the punch descends, the 
Swing lever swings outward when its lower 
pin strikes the raised cam portion of the 
lock’ lever. After the punch reaches its 
lowest point, the swing lever swings under 
the eam portion of its own weight, a far ax 
its stop pin allows. 


DieHolder Turns Automatically 


‘The hook lever is of such a length that 
its hook portion is 3 in. below the ratchet 
tooth. As the punch ascends, the lower pin 
in the swing lever, coming in contact with 
cam portion of lock lever, forces the latter 
‘out of engagement with the locking disk and 
holds it for the next 14 in. of the upward 
stroke. As soon as the locking lever is 
forced out of mesh with the disk, the hook 
lever engages with a ratchet tooth and 
causes the die-holder dram to revolve one 
eighth of a turn on the rest of the upward 
stroke. 

The lower pin in the swing lever leaves 
the cam portion of the locking lever as it 
ascends, thus allowing the spring pin to force 
the locking lever against the locking disk 
and into engagement with it as it comes 
into position. In this way the various 


Contrast” between the matheds shows 
"Why spot acing in anunily cheaper 


drilled, bored and reamed, and then re- 
moved to the bench, where the two flutes 
are sawed and filed to shape. If desired, 
tthe flutes can readily be milled on the blank. 
The driving is done by a, ball bearing 
pressed into a drilled hole. The ball slips 
over the flat of the pilot bar and engages 

‘2 horizontal groove, 
which tapers. from 
the depth of the flat 
to nothing. 

In sharpening a 
spot facer of this 
type, it is removed 
from its pilot bar 
and the two eutting 
‘edges are brought in 
contact with a fine 
and smooth grained 
emery wheel. The 
clearance angle ia 
about 7 degrees. A 

mare is used for 
checking up the par- 
allelism of the two fat cutting edges, 

‘The circular faces of rods, connecting 
rods, and many parts of automobiles and 
machinery ean be surfaced to advantage 
with the spot facing method. ‘The parts are 
first drilled and reamed in the waual way, 
‘and are then set up on the drill preas on a 
‘special, although simple, fixture, ‘The stops 
of the drill-presa spindle are net for control- 
{ng the depth of facing for the proper depth, 
Provided the work has a wide tolerance 
Limit, it ean be rushed out quiekly—L. D.. 


‘steps follow each other smoothly and with 
reat precision. 

Since the work is automatically ejected 
by gravity, the operator has only to place 
the work in the dies as they are brought 
into loading position. 

‘The same principle may be readily em- 
bodied in tools constructed to perform other 
unch prow operations of somewhat simi- 
lar character, 


Milling in Awkward Places 


ACHINISTS are sometimes con- 

fronted with a milling operation 
where the small aize of the cutter or the 
depth of the cut and shape of the work is | 
such that the pendant arm of the mill has | 
not sufficient clearance. ‘This 


often overcome by using the auxiliary de- 
vice illustrated. It is made of cold rolled 
‘steel about 1 in, square and 7 in. long. A’ 
hole to fit the end of the arbor is drilled nem 

fone end, and a stud that in small enough to| 
fit the arm is fastened to the other end. 
‘This allows the arm to be placed on one} 
side so as to clear the work. I have used! 
‘this method many times in my work with 
‘good results.—F. N. i 


August, 1923 


THE HOME WORKSHOP 


How to Cast Small Objects 
Directly in Metal 
By Dr: Ernest Bade 


Y USING a silvery white, slow melting 

alloy, it is possible to obtain direct 
casts or impressions of woodeuts, coins, 
medals, medallions, engravings and the 
like without injury to the objects. 

‘The alloy used is ‘not influenced by 
atmospheric changes, and it ean be bent, 
hammered, 
turned, and cut = 
with « knife, as 
well as used’ for 
soldering tin 
Tead, and nick 
Tt consists of tin, 
lead, bismuth, 
and cadmium 
The simplest 
method to pre- 


pare it is to — 
heat 9 parts, by Ristalfont™s ‘Soci 
‘weight, of cad. “cover ‘crnament 
mium, 4 parts of 

tin, 8 parta of lead, and 15 parts of bis- 


muth, Melt the tin (which is the metal of 
the lowest fusing point) first and then add 
the bismuth, eadmium, and lead one by 
one, stirring constantly with a glass rod or a 
aplinter of wood. 

When all have fused together, remove 
the alloy immediately from the’ fire and 
continue stirring in order to prevent the 
heavier metals from settling at the bottom. 

‘Do this until 
the contents of 
the crucible 
solidifies, 

This alloy 
softens in a 

ature at 
Moe Fe and 
fuses directly at 
158° F, There 
fore, a frag- 
ment dropped 


of boil 
peculiar property allows the taking of im- 
pressions of such delicate structures as 
leaves, parts of plants, wings of insects, and 
thelike, Such casta are often very beautiful 
and can be used as paper weights and for 
1 variety of ornamental purposes. Casts 
also make inlays for metal craftwork. 


FREE 
Trial of 


Autovac 


The Amazing 

Discovery That 

Cuts Oil Bills 
334% to 50%! 


Now you can try this remarkable new invention 
on your Ford for 10 days at our expense, 


Send no money. 
Here is a new scientific discovery 
that every man who understands a 
Ford motor instantly appreciates. It 
is called AUTOVAC—and it is the 
invention of P. W. Craig—Motor 
Specialist, 
‘What it, yplishes is scarcely believ- 
able—until you have actually sen it work, 
‘The fist 'and moet obvious thi 
AUTOVAG mi tone peur ace 
{elle 6 tints year nil savin alone. 
But AUTOVAC acs far more tian is 


Clean Lubrication 


At the present time dust and grit-laden 
air ig constantly being drawn into ‘the 


fret thaw you fan food your motor off thet 
irreally CLEAN. And clean oll means an 
faintly” smoatnerrunning motor—and 
longer engine life 
7, sopping the oll from paz assig from 
fon rings to the spark plugs AUTO- 
Va eliminates the ene of iting. 
Tt keeps the terminal wires and fan-belt 
dry by, Keeping the oll from contact with 
them.” "Thus saving expensive replacement, 


How AUTOVAC Works 


AUTOVAC takes the place of the oil 
filler plug in the erank-case of your ear. | It 
‘creates 4 partial vacuum which sucks the 
‘oll in—absolutely preventing oil leakage in 
the joints and bearings 

AUTOVAC isn’t an untried experiment. 
It does the work every time. Over 65,000 
Ford owners who have aubjected it to every 
sort of test, enthusiastically endorse what 
ithas accomplished, 


Simply mail the coupon below 


Our Amazing Free Trial Offer 
‘We have yet to find » single instance 
where AUTOVAC has not made good! So 


we make this remarkable offer. 
‘Simply fil out and mail to us the coupon 
below. Send no money—pay the Postman 
nothing, "We will vend you an AUTOVAG 
‘at ourexpense. Any child can attach it 
You simply remove the oil filler plug 
insert AU TOVAC in- 
Stead. Istaria ean 


AUTOVAC comes to 
ou at our expense, Itt 


ire Seas 


that we say 
more—simply 

Eickget gee ore enor 
no obligation. If after 10 
days you are astonished 
Ai the renal i has pro- 
‘duced, then mail us ont 
$5.50. ant in full, 
You take no risk. 80 
mail the coupon now. 
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4000 
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Prizes 


HERE, are more than_ 1,000,000 
‘motor trucks in the United States 
and Canada, 

More than 1,000,000 men are grappling 
dally “with the proce problems of 
‘economical motor fransportation. 

We want their ideas, We want their 
suggestions, 

And we are willing to pay $1000.00 to 
act them, 

‘As the world's largest manufacturers of 
steel truck wheein, we are benefited 
fnything tna beets the motor trl 
indasteye 


Open to Truck Drivers 
and Fleet Owners Only 


‘Therefore, we have offered $1000.00 in 
cash in. a Prize Contest that is open to 
every vero 8 tuck of two-tone or 

ter capacity ‘whose employers have 
{ire'or more such trucks. 
‘Cash Prizes will be awarded for the best 
practical suggestion and ideas for reducing 
DSherating eosts in motor transportation. 

Show this advertisement to some truck 

driver whom you know. "It docs not cost 
hhim or his employer anything to enter this 
sontest. ‘There abwatutely no obliga 
ton. 

Get Manks and instructions today 

from 
‘The Contest Committee 


The Dayton Steel Foundry Co. 
700 Miami Chapel Road, ‘Dayton, Ohio 
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Easily Made Perpetual Star Map 


Chance By Richard C. Moulton rectangle and rule the 25 
‘bright stars visible 


these fine summer evenings? It is not 


way points. 
Divide one of 
‘the rays thus 
‘drawn into four 


vertical lines shown, the 
twenty-fifth of which, at P, should fit 
the first, at Q, when you later paste the 
rectangle on the carton. ‘Then draw the 
horizontal lines that, like the circles pre- 
viously drawn, represent intervals of ten 
degrees of distance from the Pole star. 

‘The equator should be represented by a 
heavier line, or by one of a different color. 
‘With the help of the two sets of lines, copy 
the stars and their names as indicated with 
the following exceptions: omit the “hori- 
zon” (the curved line of dashes), the large 
letters E, N, W, S, and the line of hours 
immediately ‘below Achernar. 

Before you paste the rectangle on the 
carton, cut out a rectangle of similar size 
from extra stout paper, and trim it so that 
its upper boundary will follow the curved 
line of dashes and its lower edge will be 
the line X—Y. This piece will be called the 
shield. On the shield copy the things you 


‘Vase Tas PAP FIRST 


Rito 


‘s 


321 Sane 


rife 


Teles 43 teen 


+ 
> LTABRTHAY [JUNE[JUY | Ave [Sept [oct [WoW [OEC-[JAN [FEB [MARY 


equal parts and draw the three concentric 
eitcles as shown. 

‘The circles. represent distances of 10, 
20, 30, and 40 degrees from the Pole star, 
land the rays show how much the firmament 
seems to turn in each of the 24 hours of 
the day. By the aid of the lines, copy the 
constellations, Camsiopeia’s Chair, the Big 

ipper, and’ the Little Dipper, shown 
thin the circle. 

‘Then cut around the outer circle and 
paste the disk on the end of the cylinder. 
‘Next, wrap a sheet of drawing paper round 
the carton and mark where each of the 24 
rays meets the upper edge of it—on the 
line marked P—Q. Flatten out the paper 


Invaluable New Radio ! 


‘omitted from the rectangle, and also the 
Portion of the equator line from E to W. 

Now paste the rectangle on the carton, 
taking eare that the lines at P and Q come 
together opposite the end of the ray marked 
with the arrow just above P. ‘Then wrap 
the shield round the carton, but not too 
tightly, and paste the end E—X to the 
flap at the other end. 

If you can slip the shield round freely 
con the cylinder, your star map is ready 
for use, You will find it necurate enough 
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ATKINS 


TKINS AAA Non- 
Breakable Hack 
Saw Blades are made of 
selected steels, hardened 
and tempered by an ex- 
clusive gas and oil process 
which makes the cutting 
‘edge extremely hard and 
the back unusually tough 
and flexible. 
"This not only prevents prac- 
tically all blade reakege, but 
fakes ‘them cut faster’ and 


your 
‘eutting costs and avoid losses 
‘due to blade breakage by using 
‘Atkins Hack Saw Blades. Let 
Tell ‘us wh 
sat, enclose ten 


‘Simple blade that wil give you 
Temarkable cutting results 
Saws for Every Use 

No, tater what wood or 

ing you do, there 

‘Laser to save you 
‘and money. 


time, labo 
for our free booklets on the 
saws you're interested in 


Get “Saws in the 
Shop.” It’s FREE 


A 32 page book that's 
fult‘ot "proctcal sugges: 
tions on metal-cutting, 
ind general shop infor 
‘mation, Every man 
‘who buys or uses saws 
Will find ie" Bel 
‘Send "for ie NOW 
‘Just four 
Mae, td ares 
this vr and 
ail to ts 


Do It 
Now 
E. C. ATKINS & CO., Inc., 


Dept. D-20, INDIANAPOLIS, IND. 
Mahers of “Silver Steel” Saws and Tools 
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Easily Made Star Map 
(Continued from page 82 


lower at $ and correspondingly higher at 
N, in order to take in Algol and i 
mate, 

To adjust the indicator, pick out the 
time of day on the shield and the time of 
the year on the cylinder and bring them 
into coincidence. ‘The stars that are below 
the horizon are now hidden by the shield; 
the rest are shown as they appear over 
head. Hold the cylinder so that the hori- 
zon line at the top of the shield is level, see 
that the two equator lines fit, and make 
sure that the north, east, south, and west 
points are turned to the proper quarters 
of the heavens. 

‘The curved line marked “Eclipti 
through Regulus and Spica, is the line on 
which the sun and planets move. The 
map shows all the first-magnitude stars 
and most of the familiar constellations. 
‘The Big Dipper and Orion are the first that 
1 beginner should try to learn, Sirius is 
the brightest of the fixed stars; it is called 
the Dog Star, and dog days are the days 
when it rises and sets with the sun. At the 
Dirth of Christ it was a red star, but is now 
bluish. Aldebaran, Antares, Arcturus and 
Bellatrix are red stars, Capella is yellow 
and Vega blue. The nearest of the fixed 
stars is Alpha of the pair marked Centaur. 
Its light requires 334 years to reach us, 
though light travels at the rate of 186,006, 


Pole Star is the Pivot 


‘The Pole star is nearly at the point about 
which the sky apparently revolves, and 80 
ft does not seem to move as do the other 
stars. Vega was once the Pole star, and 
will be again after 12,000 years. ‘Algol 
‘means the “Demon Star’ has an 
invisible companion of great size, which 
every three days partially eclipses its light 
for about 20 minutes. 

‘The easiest double star to see is one in 
the handle of the Dipper. The big one 
of the pair is called Mizar; the little one 
x Aleor—that fs, the horse und the rider. 
Good eyes can see that the star next to 
Aldebaran in the Bull is double; but only 
the best eyes can tell without the help of 
fan opera glass which one of Vega's com 
panions is double. ‘Try it. These last 
three double stars are not pairs revolving 
about each other. They are only optical 
doubles; that is, the two stars are not 
really near together but only happen to 
bbe-seen nearly in line from us. Altair is the 
standard first-magnitude star, and the Pole 
star is the standard of second magnitude. 


Solder Repairs Suit Case 
SOLDER and 
‘Babbitt metal 
can be used in 
many ways for 
making emerg- 
ency repairs, one 
‘of them being to hold split rivets in place. 
A oplit rivet in my suitease was torn out 
and, lacking other means to repair it, I laid 
some ordinary wire solder on top of the 
prongs and melted it into a button. After 
the solder had cooled, I hammered it to 
clinch the leather tightly and the rivet is 
holding the strap more securely than when 
it was new—N. G. Nea, Newark, N.J. 


“Good for years 


F 
i 


Writes Mr. Engel: wees 

“In 1903 I bought one of your adjustable 
bench drills, primarily for doing model work 
connected ‘with my patent a 
‘engineering practice. 


‘mechanical 


and in this particular instance, 
‘down the shat 


bad sora eho choc safe and main ger 
ating 

“Lauppose 1 ought to. retire this drill, on 
account of old aye, butts condition generally 
{So good, that’ {will be able to get slong 
si fo years co ome if you can ene 
the chuck shaft, and holder, and the block 
holding the main’ gear” 


The reason why Millers Falls Toole lst 20 
lone Bene they ar made by 
workmanship. . 


MILLERS 
FALLS 
COMPANY 


ie ed 
esc se 
: Ie 
soa fe 
fing ren 
iced heros 


MILLERS FALLS 
TOOLS 


Set the spring 
to suit the job; 
save drill points 


Boring 4 1/16 hole in brite stuf, you 
‘must go gently. Turn eap on handle to 


fete and “Yankee” No. 44 giver en 
Hight tension. Just right! 
Diiving a 5/32 dail tnto, tou 


ken weoamn, Turn ea 
‘and “Yankee” No, 4 
‘power tension needed. 


“YANKEE” 
Automatic Push Drill No. 44 
with Adjustable Tension 

Th 


i 
iit crem-deivern 136 
to )odach blade 


Dealers everywhere sell “Yanboo"* Toot 


ae 
Pech 
tebetHeeaa rile 
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‘Tool Book FREE =| 
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Glass Cabinet Displays Radio Set 


OST radio amateurs 
‘who have assembled 
or built a fine looking radio set are reluctant 


of the apparatus ia out of sight. A novel 
and not difficult way to get around this is to 
build a plate glass cabinet, as shown, using 
4 black composition panel for the front. 
‘This conatruction has advantages over the 


‘more common method 
of making a panel of PLATE GuAss~ 
plate glass because 72°. SCs 
ot x0 many holes 9. MO* 
have to be drilled 

into the gla. 

‘The top, ends, and 
back of the eabinet 
shown were cut from 
‘broken and discarded 
automobile wind- 


_ 


COMPOSITION Pant 


By Joe V. Romig 


TOP PUNE ZZ 
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holes if itis tempered very hard. If pox- 
sible, the drill should be tempered in a 
bath of salt water that has been well boiled 
‘and it will then go through the glass rapidly. 
Because extreme hardness is required, the 
sharp, freshly broken point of a file often 
serves well as a drill, Instead of turpentine 

alone, turpentine in 
which some camphor 
hhas been dissolved is 
sometimes used as a 
eutting fluid, Dituted 


ig nue 


Ye sour. a 
Alone) 


ina junk yard or auto Jarnakiny'tdjSttmants'cod reales 
repair shop. 

"The pieces are cut to size with a good drilling holes in 
‘glass cutter and the holes are drilled with a installation of swivelling auto spotlights, A 
three-cornered file held in a brace or breast brass tube notched on the cutting edge is 
drill, turpentine being used as a cutting used in conjunction with a paste of No. 60 
fluid, A good way to start to drill is to carborundum compound and water.” A 
clamp a piece of steel over the spot to be portable electric drill provides power suf 
Grilled with a hole just large enough to cient to drill a hole in threo minutes. 


placements, the top is merely Iaid in place. 
It fs prevented from slipping by 3-16n. 
‘serows which are screwed into the top holes 
in the brackets and serve as pins to engage 
hholes in the glass. A black molding around 
the base adds to the rch appearance ofthe 
cabinet. 


BESIDES the method of deiing tne 
‘mentioned by Mr. Romig, there are 
several others that the home worker may 
find useful in repairing or constructing 
articles in which glass is used. 


‘An even pressure should be preserved in, 
drilling and reduced toward the end. 


Electric Drill Operates Buffer 


SERVICE- 

SLE bulley "22TH baw 
‘and polisher can 
quickly bemadeby 
drilling holes in an YF 
automobile engine cadaaed 
valve, as shown, ron od 
and stitching a eres 
piece of heavy felt 
tot. ‘The valve is held in the chuck of a 
portable electrie drill or any other type of 
drill available and, while rotating rapidly, 
Pressed against the surface to be rubbed: 


One-Control Vacation Radio Set 
(Continued from page 73) 


ferred with inserting the tube. This may 
be avoided by putting the rheostat directly 
below the variable condenser, as shown in 
the mechanical drawings. It is then pos 
sible to insert a beaol or window for watch- 
ing the light of the tube. 

Here is a complete list of parts required: 


plate condenee, Versi 
ES SETS ech Ses or woraae 


== 


enltion panel Tin. by 105m, 
Sete or 


‘The 14 Ib. of wire will be sufficient for 
winding the inductance coil and witing 
the set. All the connections should be 
soldered. 

Tt might be added that the set is good 
leven for receiving under unfavorable con- 
ditions. By experimenting a little with 
the number of turns in the primary and 


secondary coils, itis pomible to adjust the 
set in combination with any relatively 
‘short aerial so that it will receive signals 
only between certain wavelengths, as 
from 300 to 500 meters, so that interference 
from code stations, either amateur or com- 
‘mercial, can be made practically impossible, 

‘The aerial should always be fairly short 
with a set such as this, not more than 50 
for 70 ft. at most. With an aerial 45 ft, 
long and 30 ft. high, WDAP in Chicago, 
WLW in Cincinnati and many others have 
been heard in New York. 


Repairing Old Wall Clocks 


N_REPAIRING old clocks I have oft.n 
found that the screws fastening the 
‘works to the back of the ease have loosened 
and let one side of the movement hang 
down out of plumb. ‘The clock would not 
therefore, keep correct time even if the case 
and shelf were perfectly level. This ean be 
repaired by plugging the old screw holes 
with soft wood or by moving the works 
over to one side 1{ in, and making new 
holes for the screws.—C. O. Soors, North 
Salem, Ind. 
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Develop It Like 
a Human Worker 


Your machine should go 
through the experimental 
stage, like a workman goes 
through the apprentice stage, 
under close watch of 
work turned out. 
or your machine is de- 
loped, as your man is de- 
hie) by following up 
every improvement that reg- 
isters in a higher rate-of-work. 
Production-records show you the 
trend toward efficiency or away 
from it. And by that very fact the 
only outcome is an it 
PUT—where you make use 
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duction, packages or people, 
tarite for the new 80-page Veeder 
booklet; a fine, free book. 
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Bryan on Evolution 
(Continued from page 23) 

science with which man is best acquainted 
find from which he has drawn the largest 
Practical benefit, presents what seems to be 
conclusive evidence against evolution. 
Chemistry deals with the original cements 
tome ninety-two of which have been found 
fon the Earth Its business i to separate 
these elements one from the other, 0 

alyze them, and to reveal their differences 
and relationships. If the evolutionary 
itypothess is true anyerere, it must be true 
crerpehere. It cannot be isolated lke 
ferm and confined to some. particular 
Portion of the universe, If it explains the 
heavenly bodies, the strata of rock, vege- 
table life, animal life, and man, linking 
tach to every other by” indisoluble ties, 
then surely fe must exert a controlling in- 
fluence over every atom of matter {and 
over the 1740 electrons which make up the 
Storm) and over every larger unit of matter, 
‘wherever itis found andwhatever itis doing. 

‘Chemistry has not discovered any law of 
evolution. It has registered the various 
frases and diagrammed the movements of 
the molecules, but it has discovered no 
pushing force at work in the original cle 
ments of which all things animate and tn- 
finimate are composed.” Chemistry is an 
tract science; it mocks the athewt and 
brings confusion to the evolutionist. 


Water Cited as Example 


Let us take, for instance, the best known 
thing with which man deala—water. It is 
the daily need of every living thing. With- 
‘out it, there could be neither plant nor 
animal life. It was, therefore, on the Earth 
before either plant or animal life appeared. 
It is the largest single element in man's 


Water is composed of hydrogen and 
oxygen, H,0. Is it conceivable that two 
such gases as oxygen and hydrogen should 
just happen? And yet, according to Pro- 
fessor Leuba of Bryn Mawr University, in 
his book “Belief in God and Immortality,” 

jentists of 
United States donot believe in x 


more than half the prominent 
the 


it te ware consivable that 
chance could bring into existence oxygen 
and hydrogen, could chance unite them at a 
certain fixed ratio, so that a drop of water 
{always and ever the same wherever found, 
whether in the clouds, in the ocean, or in 
the veins of the Earth? Oxygen and hydro: 
geen are inflammable when separated, but 
‘when they are united in water they. put 
Out fire.” If the evolutionary hypothesis 

‘assumes constant progress in every- 
thing, is true, water must have developed 
from something. What was water before it 
Decame water, and what wil it be when it 
ceases to be water? Or was the law of 
change suspended when the two gases 
‘united in the formation of water? 

Everything that man eats, wears or uses 
will serve as an illustration of exact and 
permanent relationship between various 
forms of matter. 

Chemistry has taught us the properties 
of matter and the way to utilize them, but 
they are now stationary. We can collect 
nitrogen from the air but, ax De. Edward 
Slowen says, “We are dreadfully dumy 
about if.” He adds that man “taker a 
thousand-horsepower engine and electric 
furnaces at several thousand degrees to get 
carbon into combination with hydrogen, 
(Ture to page 96) 


NLY $1.00 
brings this 
complete, scientific 
Violet Rays outfit 
to you. Treat 
yourself and family 
at home, save de- 
lay, costly doctors and medicines, 
‘Thousands use Violet Rays at home 
to relieve pain and sickness. The 
identical outfits doctors have bought 
from us for years and with which they 
successfully treat many ailments, 

QUICK RESULTS—No Medicine 
Violet Rays work quickly; it's scien- 
tific, goes after the cause. ‘That's why 
results are quick, permanent. Dr. 
Duncan, Kewanee, IIl., writes, "Vio- 
let Rays is the finest thing T ever used 
=. « to relieve pain, treatments are so 
pleasant all my patients like it.” Use 
it yourself at home, you save Doctor's 
bills, 
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Bryan on Evoluti 
ic 


while the little green leaf in summer time 
does it quietly without getting hot about 
it” And yet some scientists who know 
ali about hydrogen, oxygen and carbon 
seem to know nothing about God; they 
even deny His existence. 

‘The natural and logical tendency of | 
evolution is to produce agnosticism, and 
‘agnosticism is merely a way station on the 
road to atheism, It furnishes an excuse 
{or the indolent man; it is the laziest excuse 
ever invented to justify inaction. 

If s man believes in evolution, he ean go 
to the zoological garden on Sunday morning 
and standing in front of a cage of animals, 
‘speculate on how far he has come, on his 
superiority over his ancestors. ‘There are 
some people who would rather boast of 
‘what their forefathers have done than do 
anything themselves. 

If, however, one is a Christian, he feels 
that he should attend church and seek to 
know how far he has yet to go before he is 
“perfect, even as your Father which is in 
Heaven is perfect. 

“The evolutionary hypothesis robs man's 
conscience of its compelling force. What 
feeling of duty can man have or what sense 
of responsibility to God if it must be strained 
through the blood of all the animal life 
below man? Religion, on the contrary, in- 
spires to action, Christianity is not a lazy 
man’s job, It presents the highest idea! 
known. 


Charges Against Exolution 


Evolution is the doctrine of the fatalist— 
the plea of the invertebrate. Ifa man is 
‘but & “bundle of tendencies inherited from 
the brute,” why hold him accountable if, 
following the instinets of his remote an- 
‘cestry, he is brutish? Evolution excuses the 
‘sensualist and encourages the worshipper 
of the god of ease. 

‘The great need of the world today is to 
got back to God—to a real belief in a living, 
God. Evolutionists either deny the ex- 
fntence of a God or put Him so far away 
that consciousnes of His presence in the 
life is weakened, if not destroyed. When 
they have eliminated all of the Bible that 
conflicts with evolution, the Bible is no 
Tonger an authority, but merely a “serap of 


sued from page 95) 


paper.’ 
‘The world needs the Christ of whom the 
Bible tells. Evolutionists rob the Saviour 
of the glory of a virgin birth, of the majesty 
of His deity, and of the triumph of Hix 
resurrection. Such a Christ is impotent to 
‘The world needs a full-statured 
; not a man aspiring to be a God, but 
‘8 God condescending to be a man. ' His 
blood has colored. the stream of time; His 
philosophy fits into every human need; His 
teachings furnish the only solution of the 
problems that vex our hearts and perplex 
the world. 

‘do not ack that teachers paid by 
taxation shall teach the Christian religion 
| to students, but we do insist that they 

iI not teach, under the guise of either 
science or philosophy, anything that under- 
‘mines faith in God, impairs belief in the 
Bible, of discredits Christ, the Son of God 

| and Savior of the World. | 


Editor's Note—The material in thin 
article wan contained in am address 
Recently delivered by Mr. Bryan before 
The State Legisiature at Charleston, West 
Virginia, and not copyrighted By 

| Popuiar'sclence Monthy 
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How Much Do You Know 
about Science? 


ILLOWING are the correct answers 

fo the 30 questions on fundamental 
facta of science printed on page 48 of this 
asus. Grade yourself 10 points for each 
‘question anawered correctly and sce how 
ear you came fo a 100 per cent score for 
‘ach classification. 


Electricity and Radio 


{fons moves continually in one direction 
through the wire. In alternating current it 
oven frst in one direction then inthe other. 
5 the electrons jump, across as 
yntning flash they heat the air. ‘This hot 
‘expands suddenly, then suddenly con- 
fracta again. This makes a noise In the 
same way that an explosion docs. 
‘Thi ie what “ed 0 be sale tate 
sioctricity. "What happens is that by 
roking & lot of electrons. get_ detached 
from the atoms to which they belong and 
ftecumulate here. and. there” in “groupe 
Sometimes there are 40 many of them that 
they jump between the cat's fur und your 
hund and make little sparks. 
fun re” pat in yatems of lactic 
ing to prevent too much current passing 
Through the wire, Otherwise the wire might 
get hot and sot fire to the house. ‘The fuse is 
Tiado of a kind of soft wire which is easily 
melted. ‘If'you put too much load on the 


eat vo theta dangerous amount of eure 
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ihe 
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Eoppetur te fase pet bet and tat 
h “ie ‘current 0 that no further 
one, dretas 
rom the hot flament, hat ae 
Jn'tine te edu lous of tungsten males 
in tne fons Ot Cungsten tal 
the flament inner,  Pisally ft becomes 0 
thin that It breaks. 
ay are were in the a": just ihe 
waves exe ‘ae mud 
onger" “The waven of light are all les than 
Pei i ‘while the radio 


jond.. ‘They come from another station in 
just way. 
9." "The radio waves used in brosdeasting 
‘ave always of a definite wave length. Most 
‘of the stations use waves 365 meters long. 
‘Tuning consista in adjusting your set unt 
it reaponds exactly to this wave length. In 
the same way if two violin strings are tuned 
exactly alike and one of them is set vibrat- 
Ing’ ‘by playing 1 the other string will 
vibrate also. 


10, No more danger than there is of its 
striking a chimney or a tin roof. 


What Is Life? 

A. Xet, I, lleved once that the 
ing creatures, whieh. appear, spparen 

spontaneously, in open dishes ‘of food maz 


terials actually were generated there. But 
Pasteur, the ‘celebrated French scientist, 
‘showed that these really are produced from 
germs from the air. 

E""Bvery attempt to create living matter 
artificially has falled.  Experimenters, how- 
‘ever, have been able to duplicate many of 
{the properties of living matter. 

3. Protoplasm, ‘which is the essential 


roperty of creation and the fundamental 
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SPECIAL OFF PATENTABLE NATURE 


Before disclosing an invention, the inventor should write 
for our blank form “Record of Invention.” ‘This should 
be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Mustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
‘Mechanical Movements ‘illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
Trade-Marks and unfair competition in trade, 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. We secure Foreign Patents in 
shortest-time and lowest cost. 


LIST OF PATENT BUYERS SENT FREE 


IDEAS WANTED: Send for LIST OF PATENT 
BUYERS, containing unsolicited Letters{rom Manu 
facturers and others WISHING TO. BUY merito- 
rious patents. “There isa great demand for NEELED 
INVENTIONS. We endeavor to assist OUR clients fn the commercial develop- 
ment of their iaventions 


SPECIALIZATION Our Staff 


‘The eld of invention iss vast that i is impossible for any one to become an expert 

inal the diferent lanes of Yavention. For thie reuan V tor J, Evans & Co. 
ly = nu tent lawyers and. mechanical expe 

foe'teie wpecal knowledge snd ability tn certain lines of 


THE VALUE OF YOUR PATENT 


Will depend much upon the skill and care with which your case i prepared and 
Promccuted ithe United States Patent Otice, Every. care receives out bea efforts 
nd our work is done covsistenty, skilfully and thorcughly, aximevidenced by the 
tmany unwlicied letters of commendation received from ur‘clients.”‘We will frnish 
Tite of cents from any State in the Union for whom we have secured patents, 


Our New York, Phifdelphis, Pitsrgh, Chicago, and San Francisco Offices 
We have established for the benefit of our clients Franch Offices in New York 
City, Philadelphia, Pa,, Pittsburgh, Pa., Chicago, Ill, and San Francisco, Cal, 
‘Fave branch tices ‘cated fy thee Lege coteerlal ‘chien together with out 
Nin of cated rear the U.S. Patent eri Wasnt, eae get ere 
wot Handle the Lune cf our clcen, partclety onthe branch cles ae fa 
SSnatant touch with the Main fics, veers 


Highest References—Prompt Attention—Reasonable Terms 


, | VICTOR J. EVANS & CO.; 
i Patent Attorneys 
100i Woslorh lig. THETIS Caer dy. S14 Empe Bg. 
Chicage Ofices, 1114 Tacomn Bi. San Francace Ofices, Hobut Bldg, t 
Main Offices, 760 9th Street, Washington, D.C. | 
Gentlemen: Please snd me FREE OF CHARGE your books 
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PATENTS 


Any new article, machine, design 
or improvement thereof, or any new 
combination of parts or improve- 
‘ments in any known article which 
increases Its efficiency or usefulness, 
may be patented, I 1¢ involves inven- 
tion. 


IF YOU HAVE ANY 
NEW IDEAS 
which you feel are useful, 


and novel, fake proms act 
‘ard protecting your rights. 


‘tleal 
n fon 


a 8 of “part 
Provement, or new process or design, 


Send Drawing, Model 


or Description 


of It for Information as to procedure 
to secure protection. 


WRITE TODAY FOR BLANK FORM 
Record of Invention 


description ‘or m 
mptly upon receipt 
your Idea I will write you fully as to 
Procedure and cost 


No Charge for the Above 
Information 
All communications are held in 
sttlet confidence. My personal, care- 
ful and thorough attention i given 
(0 each case. 1 offer you efficent, 
ellnble and prompt. service—based 
tipon practical experience. Highest 
‘Write today for free book “How to 
Obtain a Patent." This book will 
five you valuable information, and 
Te'may save you much time and 
eitore.” Send for tt NOW. 
My practice is devoted exclusively 
to United States and foreign patents 
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Promptness Atsured. Best Ravulta 


Send drawing or model for 

‘examination of Patent Of 

land report as to patentability. 

All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Pateot Lawyer, 
2 F St, Washington, D.C. 
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ARITHMETIC OF ELECTRICITY 


A practic! treatie on ctrical exlelations 
of ST Ads eduond to s series of rule, all 
St the splot forms, and involving only 
‘eiinary arithmetic. 200 pp. Price, $1.50, 
POPULAR SCIENCE MONTHLY 
224W. doth St. i: NEW YORK 
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How to Take a Bath 


bad case of “shingles,” the popular name 
for a common skin irritation. On question 
ing him, I found that he was in the habit of 
taking three cold baths a day, believing 
they would “toughen” him. “All he needed 
to restore his skin to normal condition was 
abandonment of these literally shocking 
baths. 

Here are a few of the most important 
scientific rules for bathing which, if fol- 
owed, will he found beneficial: 

1—Take a short bath, 

2—Spend as much time drying the skin 
‘as you spent in wetting it. 

'3—Bathe in water at body temperature, | 
fo as near body temperature as possible. 

4—Do not bathe while perspiring freely. 

5—Do not wet the hair every time you 
bat 

Scientifically, there is even a 
‘wrong way to got into a bath, Whether it | 
is a shower or tub bath, the hands should 
be placed in the water first. Next, moisten, 
the arms and shoulders, then the body. 
‘Wet the feet and legs last, and finally im- 
rmerse the body, rubbing it lightly with the 


fore age zl eyo . 
Fe cto und tain Men died like flies 


tthe selection and application of soap, which 


tit is of ide oF is used too fre- ‘ 
aunty, wll ron th akin and eae ‘TheGreat Pyramidwas built, 
tation. i 
"The rule concerning avoidance of shock according to Herodotus, by 
{in bathing should be followed closely; i i 
era ee pee Ree the bitter toil of 100,000 men 
thickened blood. Fat persons upset their for twenty years. Men died 
circulation and incidentally their disposi- ats 
tions by taking cold baths in summer. Thin like flies. 
Barone cannot afer o Ioe the eat oh 
tructed by a cold bath, and if they follow Wherever hard, gruct- ress. 
the practice they will lose weight. If reliet Hing tak can belted © world does progress. A. 
from heat in sought a short Turkish bath is fromhumanshouldes modern skyscraper goes up 
Dotter than a plunge into icy water. bby clectricity, human . 
Me incoriched. Geo in a fraction of a year—work- 
Beach Bathing Pany designs and men furnishing the skill and 
‘There are many common-sense rules for win i 
summer-resort bathing which, If followed, geerystende; General Electric motors the 
would ndd much to the benefita of a vaca: (snd put towork muscle. 
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bathing. Sleep also falls vietim to un- TO LEARN HOW TO 


scientific baths. One sleeps soundly when SECURE A PATENT, send for Our Guide Book, HOW TO 
there is 8 warm glow of perspiration. When , Methods, 
the skin is dry, sleep is disturbed because : n and we 


this dryness upsets the even balance 
between bodily heat and the evaporation 


will give our opinion as to its 
of perspiration at the surface, When the 1 patentable nature, 


‘skin is thus inactive the kidneys and lungs 
must bear a greater burden. 


i 
Bathe intelligently, then, rather than ; RANDOLPH & CO. 
es tee 1130 F St, N.W., Washinston, D. C. 
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HIGH SCHOOL 
COURSE IN 
TWo YEARS 


plete, simplified and up-to-date. It 
overall aubjecta ven in resident 
‘school and meets ail 

tr 'gh ‘School training From the 
firat lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 
‘Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
Breent handicap within two years 
‘will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 
Check and mail the coupon NOW 
{or full particulars and Free Bulletin, 


te fll information “on the ables checked 
‘Shoe you wl ep me win succem 


THE 


Wooden Reel Saves Wear and 
Tear on Garden Hose 


ANY lawns would be kept in better 
condition during the hot summer 
‘months if the garden hose could be moved 
from the back yard to the front of the house 
ona reel instead of by the primitive but com- 
‘mon method of carrying it in a wet, muddy 
coil over the shoulder. To make a suit- 
able reel requires 
only a small 
amount of 1-in, 
‘wood and a little 
spare time. Two 
disks 12 in. in 
diameter are cut 
out to form the 
‘ends of the reel and 
bored toreceive the 
broomstick shaft. 
‘The drum is then 
made by nailing on 
1 by L-in, strips as shown in detail below. 
The hose guides are 2)4 in. wide at the 
center and taper to 1}4 in. at their outer 
fends. The uprights that form the bearings 
for the wooden shaft are securely held to 
the base with five screws each and the 
‘whole is further braced by five iron braces, 


ME WORKSHOP 


Howe rest 


Details of he hone real and star 
fe carey about So Fel Seine nak 


tw nd 
placed as indicated. A crankshaft is mor- 
ised on to the shaft. 

“The whole may be mounted on a plat 
form with amall iron wheels, if desired. The 
reel will carry about 60 ft. of 34-in. rubber 
hose. Ifa greater length is to be used, make 
the drum 36 in. long and 16 in. in diameter, 
so that the center of gravity will remain 
ow and there will be no danger of tipping 
over.—E. E. Scorr, Pittsfield, Mass. 


WHITING-ADAMS 
GRUSHES | 


Paps Co, 790 Sat Bl, St Las, Me. 
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Building a Radio Set 


N CONSTRUCTING a radio set it is 

rot necessary to follow directions to the 
letter. ‘The tuning coils can be wound on 
tubes of various sizes from 3 to 5 in. with 
‘wire of any size from No. 26 to No. 20 
covered by any suitable type of insulation. 
Primary coils should have at least 30 turns; 
secondary coils 40 to 60, and tickler coils 
50 to 75 t 

‘All leads should be as short as possible. 
In no instance should the plate leads run 
parallel to the grid leads. It is advisable to 
place the filament leads toward the front 
Of the set and the plate and grid leads as 
far away as possible—J.C. 
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Exhaust Fan Carries off Heat 
of Summer Cooking 


‘TOVES and ranges equipped with hoods 
‘or canopies can be fitted quite easily 
with an electric fan to exhaust the heated 
tir, ‘The details ean be arranged to suit the 
various types of hoods in use, 
Tn the installation shown, 
the fan connection is 234 


diameter, }4 in. thick, and $4 in. wi 
lower half of the fan case of a vacuum 
cleaner fan was attached to this ring with 
three Ji-in. screws. A 2in. stovepipe 
connects the outside of the discharge end 
of the fan ease to the chimney. Arrange a 
‘motor cord and plug to make connection to 
fh convenient outlet, —Winuiaw F. WEnen, | 
Indianapolis, Ind. 


Varnishing Cannot be Hurried 


"To HURRY the proces of varnishing 
invites failure, If a second coat is ap- 
plied before the frst one is thoroughly hard, 
the varnish is apt to erack. If driers are 
‘added to the varnish to hurry its drying 
‘qualities, it is likely to cause pinholes and | 
other defects.—S. M. E. | 
| Macaca Pans 


our work play by working at what 
1 like machinery, if you are mechani- 
fe game, are not afraid of working 
a and I will get along together fine. 
does not like his work. If you don't 
ag machinery, you are not mech: 
‘and write me NOW! Don't put it 
‘ut the coupon in the corner, and mail 
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Practical Experience 


world-famous, and the success of my 
¢ Sweeney system. 
\'t get anywhere else, I have taught 
© men, chatfffeurs, tractor engineers, 
the fact that I was selected by the 
mechanical workin the service. Iteach 
‘e you do the real work with your hands, 
ste at least 20,000 Sweeney trained men 
‘usiness for themselves. Twelve million 
portunities everywhere, 
If you prefer electrical work I have 
the finest practical electrical course 
yin three months for a real job, by the 
ce. You don't need to be an engineer or 
iTkinds of electrical machinery. We teach 
king on our $150,000 special equipment in 
‘e School where we have turned out 60,000 
from any, 


FARE fen: 


ry, N 
as easy for you to come here 
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We 
St. Louis smoker 
moves into 
second place 


With 405 cans to his credit 
Mr. Thurston smokes hi 
way towards the lead 


‘Mr. Byron Thurston of St. Louis is 
more than qualified for membership in 
the Edgeworth Club. But his posi 
tion in the championship-smokgr class 
{is not 90 well established, Mr. Thurs- 
ton’ interesting letter follows: 


Hotel Garni, 8, Loula, Mo, 
‘Compan 


Genter 
veg 
sand Eh 


ici heard of great amokers of one 
‘have smokss 405 cans of Edgeworth Plas 
ME daeehout changing, 


Your truly, 
"ase ihyron Thurston. 


More than a year ago an Edgeworth 
SEK Betta ete’ in augnesting 

nr ny wrote in a 
that he had smoked more Edgeworth 
‘than ay other living man. At that 
time he had smoked over 1000 cans of 
‘the same size purchased by Mr. Thurs- 
ton, distributed over a od of 


nearly a score of years. 
‘So while it appears today that Mr. 
‘Thurston is well behind the leader, if he 


continues smoking a can every’ two 

days, it may be only a 
matter of years before 
he will be well in ad~ 
vance of the entire 
field. 

Edgeworth has 
something about it 
that holds smokers. 

Tf you have 
never tried 
Edgeworth, 
Larus&Brother 
Company will 
be glad to send 
you free sam- 

lea ofboth 
Edgeworth 
Plug, Slice and 
Ready Rubbed. 

Just drop a 

potigarl ty Larus & Brother Company, 

South 2ist Street, Richmond, Va. 
and the free samples ‘will be forwarded 
to you promptly. 

ff you will also include the name and 
address of your regular tobacco dealer, 
your courtesy will be appreciated. 

Edgeworth is sold in various sizes to 
suit the needs and means of all pur- 
chasers. Both Edgeworth Plug Slice 
and Ready-Rubbed come in small, 

oeket-size packages, in attractive tin 
pumidors and in handy in-between 


sizes. 

To Retail Tobacco Merchants: If your 
jobber eannot supply you with Bage- 
worth, Larus & Brother Company will 
gladly’ send you prepaid by parcel post 
‘a one- or two-dozen carton of any size 
of Plug Slice or Ready-Rubbed for the 
same price you would pay the jobber. 


Hose Holder Saves Time 


YIN. brass rod 14 in. long sharpened | 

at one end, and fitted with a clip made 

cof 18 oF 20-gage brass at the other, is an 
exeollent holder for | 
the garden how 


AA 


LU MIN vais US-CAP 


ROWS! 


the nozzleslipped 
into the elip. 

This holder 
holds the nozzle 
in any desired 
position, and 
when one part of the lawn bas been 
sprinkled the whole contrivance, nozale and 
all, is turned as on a pivot s0 as to 
another section. It takes only a few mi 
tutes to shape the rod and clip and solder 
the two together.—J. M. W. 


Modern Vacuum Cap Co. 


400 Marclay Denver, Cola, 


How holder is made 
coded 


Using Radio Power Tubes 


PN ORDER to obtain very loud results 

from a radio loud speaker, a power tube 
‘can be used in the last audio frequency stage 
‘set and 160 to 300 volts applied to the plate 
cirenit of that tube. More than 100 volts 
should not be used in any plate circuit, 
however, where an ordinary transformer 
and phones are used.—F. C. A. 
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Tae wow 
Auto Provides Light for Summer 
Cottage or Camp 
By HH. Parker 


WORKSHOP 


Y INSTALLING an extra lead from 
the starting battery, an automobile 


‘can be used quite satisfactorily for lighting | 
‘small country shack or cottage or a camp | 


while on a summer trip. Care must be 
taken, of course, that the battery is not ex- 
huusted through over ure, but if the ma- 
cchine is being used normally every day the 
battery will be sufficiently charged to take 
ceare of the extra demands upon It. 

One 2i-candle headlight bulb with a 
reflector gives ample light for reading. This 
article is, indeed, being written with the aid 
of such a lamp and a combination house 
and garage has been lighted in this way 
without ever exhausting the battery or re- 


quiring outaide charge to be given it. For 
erdinary use lamps of less eandlepower wil 


Room always ean be found somewhere 
under the dash of the ear to serew a stock 


ATTAOINENT PLUS 


type 110-volt porcelain wall socket. Stock 
fixtures such as this are easily adapted to 
the low voltage cireuit and are much more 
substantial than the small auto lighting 
fittings. 

‘This socket connects with a battery ter- 
minal but a fuse should be installed be- 
tween to guard against accidental outside 
hort eireuits. Another porcelain socket 
10-ampere fuse plug ean be used for this; it 


cean be acrewed under the machine or bolted | 


to the frame, or under the dash. In the 
Intter cage it i best to combine the two 
sockets hy using a porcelain base double 
fuse block. ‘See that the two rockets are 
connected in series inatead of parallel, as 
‘when two fuses are tsed. Most machines 
have the singe wire ground systam, 20 one 
fc is suliclent. 

‘A heavy and well insulated battery lead, 
preferably of single ‘conductor armored 
table, should be ueed. ‘Some sort of clamp 
fan be made of heavy sheet brass to ft over 
the battery terminal; the shape will depend 
upon the make of battery. If well tinned 
trith solder, corrosion from the battery acid 
Wille largely prevented. One terminal cf 
the dash socket is grounded by means of 
curved brass plate extending from the ter- 
final screw to 0 bolt holding the socket to 
the dash, 

‘Attach leads from the attachment plug 
and connect up the lights. As the voltage 
{is only 6 or 12 volts, fairly large leads must 
be used if they are run any distance, other- 

(Tare to pope 104) 
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Auto Provides Light, 
(Continued from page 103) 

Wie there will be too great a voltage drop. 

All ights must, of course, be connected in 

parallel and no more should be burned at 


Toe time than nected, : 
Bayonet base auto lighting bulbs are | Construction of Small Al- 
only, eiepled. to,tted poten sue . 
Sockets by means of a swivel attachment | termating Current Motors 
plug, which can be bought for about 17 Te PREC ASE: WATSON 
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double bayonet nw complete ine 
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sleeve. It will be 256 peges, 135 Uhstrations, Price, pstpabd, $1.73, 


found that the connector tube, if filed 
slightly, will make a close fit into the attach- 
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frase strip to the ouside of the base od 
folder the bayonet bee ofthe auto bulb to 
the other end, bending the strip eo that the 
bulb will be centrally placed over the base. of ‘coil-winding apparatus. 
‘Then solder the small wire coming up from volume is partouls ly 
‘the center base terminal to the center ter- “ = 
minal of the bull ‘The daadvantage of 7 : 
this is that if the lamp should burn out, | (204 pages, 232 illustrations, flexible binding 
another cannot be placed immediately, | Price, postpaid, $210 
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‘verted and supplied with crew bases 
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‘Sun and Shower Baths NAME AND PORTRAIT 
j is the best known shoe trade mark in the world. 

‘HE combined sun and shower bath-| Tt stands for the highest standard of quality atthe 

OF compos un zed shore tat: | Te stand forthe highot andar of guy 2 tbe 

location where the sun's hest could be | service, wear shoes that Sear this trade mark 
depended open recet of the your Tha | pL QOUGLAS conatent andeaee fen 
heat in utilized for taking the chill off the |  Fx'beereonae, Conetnet weneenrge 06,47 pears 
otherwine ee-cold water muficiently to | at ressonable prices, The satitactoryserviceand the 
make bathing pleasure. ‘The water is, | protection afforded by the name and price stamped 
in fact, unually too warm unless mixed 
with coid water, ‘The mixture is regulated, 
as shown in the upper photograph, by th 
tre of two globe valves, the warm water 
being. drawn from 
the upper end and 
the. cold water 
frorathelowe: 
of a coil of pipes at 
thened to the 
southern end. of 
the bullding 

"The bathhouse 
fa 12 fy, long, 8 fe 
Wideand 9 high 
Tho upper foor i 
mine of 1 by 4 In 
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dressed boards, the edges of which were 

fhlnted ete the oardé were nad. The | ff eee Sunwatch 
Beat and te for aoa 3 : 

High and, of comes, the top fe ope, 80 ‘Tells the Time 

Hit cw tat capom in tity to he ‘ 5 

beneficial rays of the sun. Steps lead from and ont the Way 


the shower bathroom on the first floor to 
the roof. 

‘The sun water heater in this case con- 
sista of five 8ft. lengths and two 4-ft 
lengths of 1-in. galvanized pipe connected 


anda bath spray. Where the sun is not 

hot, more or larger pipes can be 
used and provision must be made for 
draining the pipes at the end of the 
| season, —E. W. Wittr, Culver City, Calif. 
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THE HOME WORKSHOP 


Small Ornamental Fountain 
Made of Cement or Plaster 


(A, SMALL fountain for the conservatory, 
sun porch, or sheltered nook in the 
garden can be made without much difficulty 
from either waterproofed plaster of Paris 
cor cement. If piped water from the house 
main cannot conveniently be obtained, 
‘tank can be installed in the pedestal and 
compressed air pumped into it to operate 
the fountain spray when desired. 

"To make the basin, first form a core from 
strong wire netting of about 
Bend a 14-in. square or round bar of iron 
into a ring the size of the outside rim and 
wire the netting to it, bending the mesh 
over to make a curved edge. Cut a hole 
2 or 8 in. in diameter in the center for the 
pipe and another for the plug. 

‘Support the basin temporarily in a hole 
fn the ground or in some other convenient 


way and, if you wish cement fountain, 
mix one part of cement with two of sand. 
If it ie to look like marble, use good plaster 
of Paris that you know is fresh and has not 
been exposed to dampness. ‘The process 
i the same with either, so I shall deseribe 
only the plaster process. 

Mix a bucket of the plaster to the con- 
sisteney of thick eream. Dip a piece of 
burlap, previously cut to fit the inside of 


with your hand and a piece of wood cut to 
fit the curve of the basin. Repeat until 
there is a smooth layer about 34 in. thiel. 
Plaster sets very quickly and cannot be 
worked successfully when onceit has begun 
to set 

Leave the basin at least two days to get, 
hard and then turn it over carefully and 
give the outside a similar coat, first spr 
ling with water the plaster previously lai 

‘There are several ways of waterproofing 
the basin. One of the best is to coat it 
with mica and collodion. Make the mica 
perfectly white by boiling it in hydrochloric 
acid. See that it is finely ground and 
‘Sifted and then mix it with diluted collodion 
to the consistency of oil paint, and apply 
it with a soft brush. This will give a fine 
silvery luster. The plaster must be thor~ 
oughly dry before the waterproofing is 
applied. 

"If you don't wish to attempt this, 

(Continued on pase 107) 
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THE HOME WORKSHOP 


Small Ornamental Fountain 
106) 


aint the basin with a hot solution of soft 
soap. Let it dry thoroughly and then 
coat it with waterproof varnish or paint. 

‘Build a pedestal for the basin to suit its 
location and your own taste. You can 
ornament it with plaster ornaments or 
wooden carving and moldings. If the 
basin is plaster of Paris, paint the pedestal 
white, and if the basin is cement, coat the 
pedestal with a wash of cement and water. 

If you have not been able to pipe water 
to the fountain, provide a space in the 
pedestal for a square or round tank. Fas- 
ten a pipe in the center so that it comes 
to within an inch of the bottom, as shown, 
and on top solder a thimble with one small 
hole, if you wish a single spray, or more 
for a multiple spray. solder 
«short pipe to take a tire valve and also 
place a tap or plug at the bottom to drain 
off the water occasionally. It is well to 
place a strainer over the bottom of the 
fountain pipe. 

Set the tank in the pedestal and place 
the basin on it a0 that the pipe is in the 
center and a plug goes through the other 
hole. Fill in around the pipes with plaster 
‘or coment. 

‘To operate, unscrew the cap A and fill 
‘the tank one third with water. Close the 
cap and the valve B and pump air into the 
tank with a tire pump, as at C. You must 
have considerably more air than water 
space, as air is compressible and water is 
not. ‘Then turn the tap B and the water 
will come up asa fountain. The height can 


(Continued from 


be regulated 40 that it will not be too high 
at first and too low Inter on. When all the 
water has left the tank, open cap A and 
repeat the process. The tank and all the 

and airtight to with- 


joints must be str 
stand the pressure 
estal must be strong 
the weight. 


How to Build a Pergola Backstop 
for the Tennis Court 
By B, Francis Dashiell 
‘Mechanical Endineer 


Tom «R88 MESES 


PERGOLA backstops add much to the 
attractiveness of the home tennis court 
and are not a great deal more expensive to 
build than the more or less plain and crude 
type often used. 

‘The possibility of planting shrubs and 
climbing roses beside each column, or at 
least the outside columns of the backstops, 
adds further to the general appearance of 
the grounds. 

‘The length of the backstops will depend 

(Turn to page 108) 
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One of the World’s 
Largest Manufacturers 
withunlimitedresources 

Builds Cunningham 
Tubes 


ORTY- 
THREE 
yearsago 

the carbon fila~ 
ment electric 
lamp, at that 
time ‘considered the finest de- 
velopment in the electrical art, 
came into general use. 


The important and ever-grow- 
ing demand resulted in the build- 
ing and expansion of mighty 
factories, and the improvement 
of factory methods, until today 
the tungsten filament gas-filled 
lamp yields eight times the 
candle power for the same elec- 
tric input. 

In recent years these same 
highly skilled manufacturers 
have been devoting a part of 
their factories, and applying 
their engineering talent gained 
through years of experience, to 
the production of vacuum tubes. 

The new Cunningham — type 
C-301-A, Amplifier and Detector rep- 
resents a combination of these years of 
manufacturing experience, and the 
engineering ability contributed by 
that great scientific organization, the 
Research Laboratory of the General 
Electric Company. 

The low filament current of only 
one-fourth of an ampere and the ex- 
tremely high mutual conductance of 
700 micro-mhos, make the C-301-A 
the most efficient vacuum tube ever 
built for amateur and entertainment 
use in radi 


A Specially 
Designed Tube 
For Every 
Radio Use 
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THE HOME WORKSHOP 
Building a Pergola Backstop 
Continued from page 107 


‘upon the grounds and the space devoted to 
the court or courts. Sufficient space should 
be left behind the end lines to allow playing 


The columns divide each backstop into 
panels 10 ft. square. A small concrete 
foundation should be made for each column 
and two long anchor bolts set in place be- 
fore the cement hardens. Have the tops 
flush with the surface of the ground and all 
an the same level. 

‘Dressed lumber, 1 by 12 in. by 10 ft. is 
wed for building up the box-like columns, 
teach of which is provided with a cap and 
‘base of 2in. material. ‘The cap is 2 ft. lon 
and the base 3 ff. long, both 18 in. wi 
‘They are attached tothe columns with 
nails and serews, and the joints are covered 
‘with half-round molding. 

‘Two long parallel beams, 134 by 12 in 
run the entire length of the backstop, across 
the tops of the columns, They stand on 
sige, 14 in, apart. Notches 1 in. deep are 
crt in the lower edges, where they fit over 
the top caps of the columns, ‘The ends 
project 3 ft. beyond the end columns and 
fre cut to the same shape aa the decorative 
pergola pieces on top. If there is any other 
Pergola work on the grounds, the same 
deaign should be adhered to, 

"The croas pieces are %4 in. by 9 in. by 8 ft. 


‘spaced 1 ft, apart. A dressed strip 2 by 2 in. 
0 ft. is placed between the columns at 


pl 
‘and 


galvanized iron pipe, each 5 ft. 4 in. long, 
fare joined at the center with a cross fitting 
‘and are bolted in place with pipe locknuts 
to form a large cross support for the netting. 

Poultry netting 6 ft. wide is used to fill 
the spaces between the columns. Where the 
edges join at the horizontal member of the 
cerons pipe, they are bound to it with soft 
fron wire. The lower edge of the netting is 
tacked tightly to the lower cross support, 
the ends to the 1 by 1 in. strips, and the top 
is supported by wire fastened to the bot- 
toms of the cross pieces. 

Paint the woodwork with two or three 
coats of white lead and oil paint, and the 
wire netting and pipes with dark or black 
outside enamel. 


Ladder Bracket for Painting 


IN PAINTING the side of a house or 
other building it is not always conve- 
nient to erect a scaffold, especially if the 
work is to be done by one man. In such 
‘eases, a plank 
‘supported be- 
‘tween two lad- 
der brackets 
will usually 
serve. 
The brackets 
are cut from 
steel plates, a5 
shown, the pro- 
Jecting ends are 
bent to form 
hooks, and 
chains fastened 
to the outside 
corners —A. K. 
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gle iron, 
‘The two front legs are cut roughly 40 in. 
long, and the back legs, 48 in. long. All 

four are then eut 
1G in, deep at 
fone end and the 
feot are bent, as 
shown, while hot. 
‘The logs are then 
cut to the exact 
lengthsindicated. 
‘The rails are 
mitered at the 
cod 
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t 
Use Duo- Reflex Hook-Up 
and Erla Transformers 


‘You will never know the full range and power of « 
tube until you have operated DuorRefles. the most 
ful single-ube circuit ever built. 


Under conditions at all favorable, a wie compan ea 
tions is brought in through 1 loud speaker, iphones 
‘xtend the range from const to cous 


Enpecially designed for Duo-Reflex, and the major essential 
fits power i the Erle radio frequency reflex transformer, 
‘the greatest improvements in years. 
Complete instructions for building Duo-Refles are given i 
Erie Bulletin No. 13 obtainable eats from lading radho 
dealers. Or write us, giving your dealer's name, 

ERLA Bectrcal Research Laboratories 
Dept.F 2515 Michigan Ave.,Chicago 
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drill-point breakage. 

Has two speeds. You can change from 
‘one to the other by merely the shifter 
nob on the frame. 

‘The chuck is all steel, with three jaws that 
hold drill-points of all sizes up to 3¢-i 
diameter. Eight steel drill points from 1-1 
to 11-64 inch are included with this bench 
rill. 

‘All gears cut from solid blanks, carefully fitted to 
run smoothly. The adjustable table has a turned and 
Bolied top” Iron parts fied in red and bck 
Ine, steel parts are 

‘Haight above able IB inchen. Weight 1454 pounds 
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MAGNAVOX 


Radio in Summer 


Tima tho pur E 


chasesaMagnavox 
for its clearness of re- 
production, finds ad- 
ditional advantages in 
its use which contri- 
bute greatly to his en- 
joyment of Radio. 


For instance, due to 
its extreme sensitivity, 
the Magnavox can 
clearly reproduce sig- 
nals which otherwise 
would be indistin- 
guishable. 

This means a great in- 
crease in distance range— 
more stations brought 
within the Magnavox 
owner's reach. 

Magnavox Reproducers 
and Power Amplifier 
beused with any rec 
set of good quality. 
‘out Magnavox, no receiv- 
ing set is complete. 
Magnavox R2 Reprodu- 

cer and 2 stage Power 

Amplifier (os ilustrates) 

1 


R2 Magnavox Reprodu- 
cer with 18-inch curvex 
horn: the utmost in am- 
plifying power; requires 
only .6 of an ampere for 
the field... . 


R3 Magnavox Reprodu- 
cer with 14-inch curvex 
horn: ideal for homes, 
offices, etc. . . . $35.00 

ModelC Magnavox Pow- 
er Amplifier insures get- 
ting the largest possible 
power input for your 
Magnavox Reproducer. 

AC-2-C, 2-stage, $55.00 

AC-3.-C, 3-stage, $75.00 
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ANY GOOD 
|RECEIVING SET 


| 
clearer Radio voice, 
sounding above the 
\| tumult of vacation time 


WHEN days are spent in summer's out- 

door playgrounds, Magnavox needs only 

an instant’s notice to supply dance music, 
sporting news or entertainment for all. 

‘Span lace et imparaly the el quale of Rado re 

me supebly adequate performances indoors or out the 


Magnavox products can be had of god dealers 
ceverjuheres Send for copy of wal 


The Magnavox Co, Oakland, California 
New York: 370 Seventh As 
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The Reproducer Supreme 
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